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Diodrast Clearance in Aciite Nephritis. 

By 

TAGE HILDEN. 

(Submitted for publication August 20, 1913). 


Iniroduciion. 

The modern view of the function of the kidney, as formulated 
especially by Cusllny and by Rchberg, is based upon an ultra- 
filtration in the glomeruli and a subsequent rcabsorplion and 
back-diffusion in the tuhuli. On account of investigations of more, 
recent years into the excretion of certain iodine compounds, how- 
ever, we must assume that there is a secretion process by way of the 
tubuli, Tliese iodine derivates are those used in ronlgcnological 
urography and in American literature are called skiodan, hippuran, 
and diodrast. Tl;e latter has proved to be particularly suitable for 
testing tubulus secretion. 

It was Elsom, Bolt & Shiels (4) who in 1936 were the. first to 
find high clearance values for these substances, for which reason 
they formed the opinion that they were secreted in the tubuli. 
However, H. W. Smith and his collaborators in the following years 
gave the more precise description of the excretion of diodrast 
<9), and in 1940 H. L. White and Doris Rolf published their simple 
method of determining diodrast iodine in blood and urine (14, 15), 

a method that was of great importance to subsequent investiga- 
tions. ^ 

J — Ada mcd. scandlnav. Vol. CXVI. 
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Table I. 



No. 

Sex 

Mean 

Variation 

Smith et al, (61 

43 

Al 



Smith et al. (6) 

11 

F 

600 

o/o- — yyo 

445—780 

Chesley & Chesley (2) 

30 

F 

567 

459—848 

WTiite et al. (12) 

11 

? 

497 

340—670 


Tlie values of diodrast clearance in normal persons obtained by 
the various authors are shown in Table 1. Tliere is some diver- 
gency in the results, probably owing to varying technique. 

It will be seen from the table that 600 cm® plasma will be cleared 
of diodrast every minute. Considering that ultra-filtration amounts 
to about 120 cm® per minute, diodrast must to a great extent be 
excreted by secretion in tubuli. 

- These 600 cm® plasma correspond to about 1000 cm® blood, i. e. 
about a fourth of the cardiac output. It being difficult to imagine 
a still greater renal blood flow, it is presumable that nearly all the 
diodrast is • removed from the plasma while passing the kidney. 
This being the case, we have in diodrast clearance a measure of the 
renal plasma flow. 

The natural proof of this is a comparison of the diodrast con- 
centrations in arterial blood and in renal venous blood. In dogs 
experiments have shown that about 80 per cent of plasma diodrast 
is removed by the kidney (3, 11). In man we have only indirect 
conclusions on the subject; but there are facts — which need not 
be discussed here — permitting of the conclusion that the human, 
kidney is quite as efficient, if not more so, with regard to the 
excretion of diodrast as the canine kidney (12). 

However, it is only at low plasma levels that the removal 
of diodrast is nearly complete. Wien the plasma concentration is- 
over a certain limit — the self-depression limit the clearance- 
values fall, for the reason that the tubuli cannot remove the greater 
amount of diodrast from the blood. 

To judge from the available literature we must accordingly 
assume that with low plasma levels in normal persons the diodrast 
'clearance is equal to about 90—100 per cent, of the renal plasma 


momxst oiEkK^KCB is acute SEPUmTis. 3 

floAV, from this tl,o told Wood floAv is easily obtainable by means 
of a haematocrit reading. 

Should a patient have a normal diodrast clearance the obvious 
conclusion would be that both the secretion of diodrast and Ibe 
renal circulation were normal. In the event of a decreased diocU-ast 
clearance, however, one cannot a priori decide whether this is a 
consequence of reduced secretory activity in pathological lulnili 
or of subnormal renal blood flow, or botb. By means of furlber 
investigations as to llic level of the self-depression limit and the 
maximum tubular secretion it should be possililc lo differentiate 
between the causes of decreased clearance. 


Own investigaiions. 

This work consists of investigations into the diodrast clearance 
of patients suffering from acute nephritis compared with results 
obtained from normal people by means of the same technique. 

Tlie iodine compound employed was Pcr-Abrodil »Baycr»', tliis 
being identical with diodrast. Iodine in blood and urine is deter- 
mined by the method of ^Yhile & Rolf. Pe.r-Abrodil in a 35 per 
cent, solution is injected subcutaneously, diluted with two parts 
of salt solution and with 0,3 per cent, procaine added in order 
to avoid irritation and pain. An. hour after the injection one ob- 
tains a declining concentration curve, on wbicli clearance determi- 
nations are made in two successive periods each of about 45 minu- 
tes’ duration. In the event of tlie two clearances being similar the 
micturation faul is regarded as negligible; olbcrwisc the determina- 
tion is repeated, if necessary with cathcrization. The urea clearance 
is determined in every case. Urea in blood and urine is analyzed 
by means of van Slyke’s gasometric method. 

Table II contains the results obtained from 10 normal persons 

with no anamnestic or objective kidney disease. Tile values are 

corrected for surface area lo 1.73 sq. m. Tlie last column shows 

the relation betweeh urea elearanec and diodrast clearance as 
urea clca ran ce 

■diodrast clearance ^ 
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Table II. 



Sex j 

> 

O 

Surface 

Diuresis 

Diodrast 

Clearance 

Urea Clearance 

U 

p X 100 

1 

11 

1 

11 

mean 

I 

II 

mear 

H. M. 

F 

30 

1.72 

7.8 

3.6 

664 


643 

85 

77 

81 

12.6 

1. M. 

F 

25 

1.84 

14.9 

12.4 


597 

616 

70 

64 

67 

10.9 

G. L. 

F 

27 

1.70 

14.1 

4.36 


616 

619 

77 

62 

70 

11.3 

L. J. 

F 

23 

1.74 

8.7 

3.33 

565 

563 

564 

75 

69 

72 

12.8 

R.U. 

F 

19 

1.62 

7.05 

10.5 

555 

511 

533 

69 

63 

66 

12.4 

V. P. 

M 

25 

1.81 

13.6 

11.8 

529 

531 

530 

74 

74 

74 

14.0 

0. J. 

M 

23 

2.00 

1.67 

1.20 

562 

538 

550 

731 

671 

701 

12.7 


M 

22 

1.92 

10.0 

7.9 

531 

491 

511 

66 

68 

67 

13.1 


M 

22 

1.84 

9.85 

9.65 

604 


603 

77 

77 

77 

12.8 


M 

31 

2.02 

3.3 

11.9 

574 

558 

566 

68 

80 

74 

13.1 


Total result; 

Diodrast clearance 

Urea clearance 

Urea clearance 
Diodrast clearance ^ ' 


Mean 

573 

72 


Variation 
511—643 
66— Si 


12.5 10.9—14.0 


Tlie results from seven cases of acute nephritis are shown in 
Table 3. The column »Time» cdntains the number of days between 
the various clearance determinations and the supposed onset of 
the disease. 

On account of the oliguria in patients suffering from acute 
nephritis, the clearances in the first days must be influenced by 
small diuresis. According to American authors the diodrast clear- 
ance is unaffected by the diuresis, and my own investigations point 
in the same direction, whereas the urea clearance has the well-known 
relation to the size of the diuresis. As a result of the impaired fil- 
tration in acute nephritis the concentration index of urea must be 
low even with small diureses, and of the same order as that observed 
in maximum clearances. A correction to standard clearance in these 
cases therefore seems unnecessary (1). 

^^Tlether this argument can be accepted or not, it usually app- 
lies only to the first observation in each case; for the subsequent 
determinations a diuresis of over 2 cm^ per minute can be obtained 
bj' means of a suitable intake of water. 

The columns »Diodrast clearance# and »Urea clearance# give 


1 Determined on diureses over 2 cm® per minute. 




















diodkast clearance in acute nephritis. 
Tabic III. 



5 

c 

Diuresis 

10 

4.2— 5.7 

21 

5.4— 3.2 

60 

11.4—11.8 

12 

0.8— 0.58 

18 

3.4 

70 

12.1 

150 

6.2 

9 

0.54—0.35 

15 

0.83 

31 

5.67—1.72 

42 

2.08—2.06 

64 

3.35—1.03 

SO 

5.50 — (.05 

12 

1.17 

28 

6.12 

42 

2.10 

72 

6.25 

90 

7.30 

142 

13.50 

17 

0.44 

26 

2.06— 0..59 

40 

7.70—8.50 

46 

6.5 

110 

12.7—14.6 

17 

0.33 

36 

2.35 

43 

2.83 

65 

3.72 

79 

7.40 

9 

1.06—0.91 

15 

0.85—2.47 

22 

7.20—2.80 

38 

4.42—1.57 

51 

2.60—1.30 

64 

2.80—3.30 

80 

4.18— 2.85 


DioJrasl 

Clearance 


Urea 

clearance 


Coff- nomnl 


%or D 
normal 


X 100 
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first the observed values corrected for surface area and then ex- 
pressed as a percentage of the normal values seen in Table If. 
The last column gives the ratio between urea and diodrast clear- 
ances. 

Every case, .showed a depression of the urea clearance. In six 
of them the values ranged between 25 and 50 per cent, of the nor- 
mal, while the seventh case was about 10 per cent. Diodrast clear- 
ances on the other hand were normal or moderately reduced to 
values of about 70 to 80 per cent, of the normal; only in the seventh 
case Avas the depression of diodrast clearance pronounced, but not 
below 50 per cent. 

In ever)’’ instance there is a dissociation between the two func- 
tion tests, as expressed in the figures of the last column. As ultra- 
filtration improved the ratio between urea and diodrast clearances 
approximated the normal values. 


Discussion. 

Tlic explanation of these results must be that in acute neph- 
ritis the primary pathological process consists of a capillary lesion 
in the glomeruli, resulting in impaired ultra-filtration, Avhile the 
tubular secretion of diodrast and the renal blood flow are normal 
or slightly reduced. This was observed by the author in six cases. 

In the seventh case, in which the depression of the diodrast 
clearance was more pronounced, one cannot decide if there was a 
decreased secretion or a subnormal blood floAV, or both. It is pre- 
sumable that, as a result of partly obliterated glomeruli, the renal 
blood flow must be reduced and that the ischemia produced second- 
ary changes in the secretory activity of the tubular cells. Tlie 
depression was only of short duration; one week after the first 
observation the diodrast clearance was already within normal limits 
whilst the urea clearance was .still low, i. e. about 25 per cent, of 
the normal. 

This dissociation between glomerular and tubular function in 
acute nephritis is knoAvn as a sustained power of concentration 
together with a markedly impaired filtration (8). 

Tile conclusion to be drawn from these inA'^estigations must be 
that in acute nephritis urea clearance is lov’ered to a greater extent 
than diodrast clearance. In this connection it should be said that 
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American authors have found the reverse m nephrosclerosis, viz. 
a greater depression of the diodrast clearance than the urea clearance 
(2, 5, 7, 10); the present author has observed the same thing. 

Summary. 

1) Urea and diodrast clearances arc observed in seven cases of 
acute nephritis. 

2) In all, cases there was a pronounced depression of the urea 
clearance, whereas the diodrast clearance was cither normal, sliglil- 
ty decreased or — in one case — markedly decreased. 

3) In all cases there was a dissociation between the two func- 
tion tests. 

4) The relation between urea and diodrast clearances seems to 
show characteristic variations in th'e different renal diseases. 


Literature. 

i) ISjering, T.: Acta mod. scand. 82, 217, 1D3I. — 2) Cliesley, L. C. 
and Cliesley, E.: J, din. Inveslig. 19, 475, 1940. — 3) Corcornn, A. C., 
Smith, H. W. and Page, I. H.: xVmer. J. Phjsiol. 134, 333, 1941. — -S), 
Elsom, K. A., BoU, P. A. and Shiels, E. II.: Anicr. J. Pliy.siol. 115, 548, 
193G. — 5) Goldring, W., Cha.sis, If., Ranges, IT. A. and Smith, IT. W.: 
J. din. Inveslig. 17, 505, 1938. — G) idem: ibidem 19, 739, 1940. — 7) 

Friedman, N., Selzer, A. and Rosenblum, IT.; J. A. M. A. 117, 92, 1941. 

8) HoUen, C.: Amer. J. Med. Seine. 185, 789, 1933. — 9) Smith, II. W.: 
Goldring, W. and Chasis, II.: J. din. Inveslig. 17, 2G3, 1038. — 10) Smilli. 
H. W,, Goldring,' W., Chasis, H. and Ranges, II. A.: Amor. ,T. Pliy.siol. 123 

189, 1938. 11) White, H. L.: Amer. J. Physiol. 130, 454, 1910. 12) 

White, II. L., Findley, T. and Edwards, J. C.; Proc. Soc. Exi.m Biol 
Med. 43, 11, 1940. - 13) White, H. L. and Heimbcckcr, P.: -Vnier' J 
Physiol. 130, 464, 1040,-14) While, II. h. and Half, D.: Pm . .Soc. Hx,',,,,'. 
■*101. & Med. 43, 1, 1940. — 15) idem; ibidem 45, 433, 1040, 



Acta Medica Scandinavica. Vol. GXVI, fasc. I, 1943. 


From the Surgical Dep. A, Bispcbjerg Hospital (Surgeon-in-chief: Jens 
l-oged) and the Stale Serum Institute (Director; J. 0rskov, M. D.) 

Copenhagen. 


Failure in Producing Antibodies of extra-agglu- 
tinin Character by intramuscular Injection of 
synthetic Vitamin K. 

By 

ARNE GAMMELGAARD, E. HJALMAR LARSEN and 
POUL V. MARCUSSEN. 

(Submillcci for publication August 20, 1943). 


In Acta meet. Scandinav. J21: 408, 1942, Marie H. Sloppclman 
has published some studies on the influence of vitamin K on the 
capacity of scrum for agglutination. Tliese investigations were 
occasioned by a preliminary report by J. K. Narat in the Journal 
of the American Medical Association J/d; 1310, 1941. In a patient 
of blood group B, who was operated on for acute hemorrhagic 
pancreatitis and had been given 3 mg of synthetic vitamin K (name 
of preparation not given) intramuscularly, Narat found the serum 
to agglutinate red blood cells from donors belonging to groups 0 and 
B. Evidently, the intended blood transfusion which occasioned 
this examination was not performed after this outcome of the exam- 
ination. Two weeks later the capacity of the serum for agglutina- 
tion of 0 and B corpuscles had disappeared. Narat attributed this 
extra-agglutination to the administration of vitamin K as several 
other patients showed a similar effect on the serum after adminis- 
tration of corresponding doses of synthetic vitamin K. 

Stoppelman investigated the influence of various synthetic vita- 
min K preparations on the agglutination power of the serum and 
found that sodium beta-mcthy]naphthoh5’’droquinone-disuIphate 
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(davitamon-K prepared by Organon, Holland) was able to influ- 
ence the serum of the patient so that it agglutinated blood cor- 
puscles of group 0 and also coi-puscles of the same type as those 
of the patient, though in a lesser degree and less frequently. This 
effect was maximal after 24 hours and subsided within 72 hours. 
Tlie smallest dose required for this effect was 40 mg by mouth oi 
30 mg by injection. Tlie potency Avith which the serum aggluti- 
nated corpuscles of group 0 and corpuscles of the same grouji as 
those of the patient was very gi-eat, reaching as a rule the level of 
the isoagglutinin titer of the scrum in question, which showed no 
other deviations from the normal. The blood corpuscles of the pa- 
tient showed no increased agglutinability in isoscra and rvere not 


agglutinated in the patient’s own serum. 

Other synthetic vitamin K preparations showed a similar 
effect. Thus a distinct cxlra-agglutination was obtained by intra- 
muscular injection of 3 mg of Synkavit (Hoffmann, La Roche), 
sodium 2-mcthyl-l, 4-bisuccinylnaphthohydroquinon and Solvika 
(Atnsterdamsche Chininefabriek), 4-amino-2-methyl-l -najilithol- 
hydrocliloride; and when the dose was increased to G mg, the liter 
rose markedly. 

Both Narat and Stoppelman emphasize this effect of vitamin 
K on the agglutination power of the serum as a serious clanger in 
blood transfusion. 


It would be of interest, liciAvever, to know to what extent this 
modification of the scrum by vitamin K is dependent on the tem- 
perature if we are to judge, of its significance in blood iran.sfusion. 

We have tried, therefore, to reproduce the experiments recorded 
by the two authors, primarily to investigate the behavior of this 


extra-agglutination at different temperatures. 

To 3 patients of groups 0 MN, AjMN and 0 MH we gave an 
intramuscular injection of 20mg. Synkavit (thrice the, dose cinploved 
by Stoppelman) in order to obtain a strong effect on the. scrum’. 
Samples of the blood were taken by venepuncture on the day before 
the injection and 24, 48 and 72 hours after. The serum was exa-. 
mined a few hours after the sampling of the blood, the. tesl.s' beiiuT 
made vnth blood corpuscles of group 0 from 10 persons: O.l ctm'^ o"f 
mdilutcd scrum was mixed wit), 0.1 cm= of 1 »/„ corpuscle, suspen- 
s on and left standing for i hours nl 4«, IS” „nrt .■J2”, after wliiel, 
the results were read with the nuked eye, after slinking of the tiihes 
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None of tlie blood samples taken at the four junctures showed any 
suggestion of extra-agglutination. 

After this 3 patients of groups Aj MN, 0 MN and B MN were 
given respectively 50 mg of Soluchinon (Ferrosan, Denmark), 
sodium 2-methyl-l, 4-naplilohydroquinon-disulphate (same con- 
stitutional formula as davitamon-K (Organon, Holland) the sub- 
stance which Stoppelman first employed), 100 and 50 mg. of Syn- 
kavit. In this experiment too none of the samples of blood taken 
24, 48 and 72 hours after the injection showed any agglutination 
with corpuscles of groups 0, A and B' respectively, at 4, 18 and 32° 

Finally, 2 patients of groups A N and 0 MN were each given 6 
mg of Synkavit intramuscularly (same dose as employed by Stop- 
pclman), and 1 patient of group 0 MN was given 25 mg of Vita- 
kinon (Leo, Denmark), 2 methyl-1, 4-naphthoquinon intramuscu- 
larly. Samples of the blood were taken from these patients 24, 48 
and 72 hours after the injection, and the sera were tested with 10 
specimens of blood of group 0 at room temperature without showing 
any trace of agglutination on emploj^ment of a centrifuging tech- 
nique (3 drops of serum mixed with 1 drop of 1% suspension of 
red corpuscles, standing for 10 min., centrifuging for 1 min., read- 
ing of the result under shaking), which brings out even the faintest 
agglutination (cf. Wiener & Vaisberg). 

Summary. 

Attempts are made to reproduce the extra-agglutination demon- 
strated by Narat and Stoppelman in the serum of patients given 
synthetic vitamin K. We have not been able to produce this effect 
bj’' employment of synthetic vitamin K of the same constitutional 
formula and given in the same doses (Synkavit, Soluchinon ~ 
davitamon-K) as emplo3''ed bj’’ Stopp'elman, nor bj' increasing the 
dose up to 16—17 times (Synkavit). 
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La caroten6niie et la vitainine A du sang dans 

le diabto sucre. 

Par 

ALBERT LAMBRECHTS*, CH. LELEUX el A. THOMAS. 

(Cc travail csl parvenu :i la reduction Ic 18 Aodt 1013). 


La coloration jaunairc presentee par certains diaheliqucs a la 
face, aux paumes des mains, a la plantc clcs pieds et qu’on riomine 
xanthocliromie on xantliodermie, a etc decrite en premier lien par 
von Noorden (18) en 1904, sous le nom de xantliosis diabetica. 
Parmi les auteurs qui ont etudic par apres cette manifestation 
secondaire et benigne du diab^le sucr6, Hannans v. den Bcrgh et 
Snapper (9) les premiers I’ont raltacbcc a un pigment lipoelironie, 
d’origine vegetale exogenc. Les carotenoi’dcs augincntes dans le 
plasma sont responsables des modifications dc conlcur de la pcau. 
Cette carot^nemic a ele demontree par dc nombreux auteurs; 
Brandaleone and Ralli (4), Wendt (19), Pariente, Present and 
Ralli (13), Bounin et Levinson (3), Clausen and Me Coord (7). 
Murril, Horton, Leibermann and Newburgb (12) etc. 

Par ces travaux I’interfit s’est detourne de la manifestation 
cutanee, done de la xantliodermie, pour s’occiipcr dc la carotenc- 
mie, de sa cause, de sa signification. En m^me temps la vilaminc 
A serique a ete dosec et la possibilite d’line liypovitaminosc A a 
ete soulevee cbez le diabetiquc;, 

A Poccasion de nos recbercbes sur la teneur du sang en carote- 
noides et en vitamine A cliez la population beige (A. Lambrecbls 

1 Associc flu Foncis National dc la Recherche Scienlifiqiic. 
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10, 11), nous avons englobe dans notre etude un certain nombre 
de cas de diabete sucre, aussi bien dans les conditions normales 
d ’alimentation d’avant-guerre que dans la periode de rationne- 
ment severe que nous subissons actuellement, dans I’espoir d’elu- 
cider quelque peu par une etude de ce genre la signification de la 
carotenemie. Quelques resultats ont deja ete signales dans le tra- 
vail mentionne ci-dessus (10). Cette etude rentre dans le cadre des 
recberches cliniques et statistiques sur le diabete, entreprises a 
rinstitut de Clinique et Policliniques Medicales par L. Brull et 
collaborateurs (4 bis). 


Technique. 

Les diabetiques examines sont ou des malades hospitalises a la 
Clinique Medicale Universitaire ou bien des patients frequentant 
la consultation speciale pour diabetiques de la Policliriique Medicale. 
Les carotencides et la vitamine A sont doses dans le plasma par la 
technique de van Eekelen et Emmerie (17). II est tenu compte du 
sexe, de I’age, de la gravite et de la duree du diabete, de la glycosu-. 
rie eventuelle au moment de I’analyse du sang, de la glycemie. 
Nous avons examine au total 42 diabetiques, dont 14 pendant la 
periode d’alimentation normale d’avant-guerre et 28 pendant le 
ravitaillement de guerre. Les regimes suivis par ces diabetiques 
etaient des regimes mixtes de composition moyennecomprenant 
notamment de ± 100 g de graisse par jour avant la guerre, et de 
I’ordre de ± 35 g de graisse par jour pendant la guerre. 


Tableau T. 


Diabeliques avant la guerre. 


z 

o 

2: 

o 

pp* 

in 

X 

Q 

> 

Q 

Caroten. 

tot. 

y/10 cm^ 

Vit. A. 
y/10 cm’ 
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Nom. 

cn 

o 

X 

o 

> 

ja 
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Vit. A. 
y/10 cm’ 

1 

N. V. 

F. 

23 

6 

3 

8 

L. J. 

F. 

76 

4 

7 

2 

M 

F. 

59 

32 

0.7 

9 

N. A. 

H. 

52 

4 

4,7 

3 

S. L. 

H. 

29 

50 

13.7 

10 

G. pr. 

F. 

65 

8 

6.3 

4 

T. H. 

H. 

38 

2.6 

4.9 

11 

F. M. 

F. 

68 

3.4 

1.5 

5 

T. 

H. 

19 

5 

2.6 

12 

B. 

H. 

57 

3 

6 

fi 

S. L. 

H. 

31 

9.6 

9.5 

13 

R. 

F. 

35 

12.4- 

4 

7 

P. G. 

H. 

54 

10 

9 

14 

L. S. 

H. 

32 

19 

9.7 
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Tableau II. 

Diabctiw^^ examines pendant la guerre. 
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2 —1.1 7- 
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1.40 0 
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3.16 55- 

1.48 6- 

2.17 19- 
3.30—2.87 30- 
1.63—1.47 3- 

25- 
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1.55 

- 0 1.54 

- 0 1.56 
-15 1.74 

- 0 1.60 

1.64 
-30 1.58 

- 0 1.55 

1.47 

1.51 
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- 0 
- 0 
- 0 
-tv. 

0 


75 

62 Diff.dquil. 

58 — 

61 — 

63 Nephrite 

57 Ukfercvnr. 

58 
66 
71 

64 
63 

60 .^nlhrnx 
58 



0 — 67 Gangr. 8.7 7.7 

9 1.54 66 Cataraclc 14 18 



1 — Sans 


I— 8 » 
15 » 

10 0 

1 an 
5 ans 

Recent. 

2 ans 


20 U. 
60 V. 
0 an.s 00 U. 
10 » 120 U. 

? 50 LI. 

? too U. 

8 ans 90 U. 


LlJItl 

























•14 ALBEUT LAMBHECIITS, CH, BELEUX et A. THOMAS. 

Afin de comparer eventuelJement la carotenemie et la vitamine 
A a 1 allure clinique du diabete, nous nolons dans le Tableau 11 
quelques donnees supplemenlaires sur la glycemie, la glycosurie, 
la dose d’insuline, etc. 


Discussion ei resuliats. 

1. — On pourrait objecter que notre. materiel d’examen soit 
depourvu d’une homogeneite desirable dans ce genre d’etudes. 
Nous n avons pas tenu compte en effet de I’age de nos malades en 
ce sens que nbus n’avons pas fait la distinction entre diabetiques 
jeunfes ou ages; an contraire, nous’n’avons pas clierche a serier les 
sujets en observation, et les prenant au basard de leur presentation. 
Tous les ages sont done representes, mais I’age adulte et la vieil- 
lesse predominent en raison meme de la frequence du diabete a 
ce moment de la vie. 

Un autre point, qui concerne I’liomogeneite, est le fait que nos 
analyses n’ont pas ete gro'upees a un moment determine de Tannee 
ppur eliminer I’influence saisonniere eventuelle. Les dosages de 
notre statistique ont ete effectues a differentes periodes. Comme 
pour la question de Tage un tel materiel d’etudes nous paralt 
mieux refleter I’expression moyenne des modifications evexituelles 
propres au diabete, qui se marqueront avec certitude si leur impor- 
tance depasse les fluctuations physiologiques intrinseques et extrin- 
seques. 

11 est utile d’ajouter que le nombre de sujets que nous avons 
etudies, est assez grand et en tout cas superieur au nombre utilise 
par la plupart des auteurs. 

2. — Un premier resultat qui se degage de nos anal 5 ’^ses est le 
suiv'ant: il n’existe pas de relation determinee entre la duree pro- 
bable du diabete, e’est-a'-dire le nombre d’annees ou de mois que 
Texamen clinique permet d’assigner a I’existence de I’affection 

et le taux de la carotenemie et de la vitaminemie. Des cas de dia- 
bete recent peuvent montrer un taux aussi eleve ou plus Ueve 
que des cas tres anciens. 

Oil ne trouve pas non plus de relation systematique entre le taux 
des carotenoi'des du sang d’une part et le degre de gravite du dia- 
bete d ’autre part en appreciajit celui-ci par le taux de glycemie a 
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I’eiilrcc du maladc, I’importance de sa glycosurie, I’acidose, les 
complications et la quanlite d’insuline necessaire pour le maintien 
(Ic requilibrc. 

Lc taux dc carotenemie n’est pas en rapport avec les formes 
d’cvolulion particuliere de I’affection appelees diabete gras ct 
(iialjelc inaigrc. 

.3. — Si nous dressons les tableaux defrequence des tauxsang'uins 
on carolenoides et vitamine A pour la periode normale d’avant- 
guerre et la periode dc rationnement actuel, nous pouvons compa- 
rer aisement ccs resultats d’une part entre eux pour les deux 
periodes cl d’autre part avec les taux correspondants des sujets nor- 
inaux. Les Tableaux m et contiennent ces valeurs. 

Tableau III. 


Frequence du (aux dc vitamine A et carotenoldes clicz Ics diabetiques avant la 

guerre. 


y/10 cm’ 

Carotdnoides 

Vitamine A. 

Nombre j % 

Nombre 

/o 

0— 3 

1 

7 

4 

28 

3— 0 

5 

36 

3 

22 

«— 

2 

14 

4 

28 

‘1—12 

2 

14 

2 

14 

12—15 

1 

7 

1 

7 

>15 

3 

21 

— 



Moyenne; Carolenoides 12y/l{) cm’ 
Vitamine A fiy/lOcm’ 


Tableau IV, 





Carolenoides 

Nombre ( o/ 

0— 3 

0 

. /O ( 

3— 6 

1 ■ 

35 

6— 9 

9 

32 

9 — 12 

11 

40 

12—15 

I >15 

7 

0 

25 

.Mo\ enne: Carotenoides 1 0 v/l 0 cm’ 

Vitamine A gJ/lOcm’ 


Vitamine A, 


Nombre 


0 

7 

6 

S 

5 

2 


25 

22 

28 

18 

1 
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Avant de passer a I’inlerpretation des resultats obtenus, il im- 
porlc de faire remarquer que tous Jes diabetiques n’ont pas de 
xantbodermie; une petite proportion, a peine 10 %, presente cette 
anomalie. Ce cbiffre est en connexion etroite avec ie petit nombre 
de cas montrant un taux do carotenoides anormalement eleve. Ce 
n’est que dans la periode normale d’avant-guerre que 20 % des cas 
etudies depassent 15 y de carotenoides 10 cm^. Le taux le plus 
frequemment rencontre est au contraire assez bas situe, entre 
3 et 6y /lO cm^. La vitaminemie oscille entre 0 et 10 avec une moy- 
enne de 6y /lO cni^. Compare aux chiffres normaux de la meme 
epoque que nous avons publics precedemment (Lambrecbts 10, 
11) le taux de la vitamine A, dies diabetiques est pratiquement le 
memo que celui des individus normaux de la categorie A, (individus 
pea aises). La grande majorile de nos diabetiques appartient en 
effet a cette classe de la sociele. A'u contraire les chiffres de caro- 
tenemic des diabetiques sont superieurs aux chiffres correspon- 
dants normaux do la meme categorie A. 

Si nous considerons maintenant les individus normaux de la 
classe aisce d’avant-guerre, nous y rencontrons des carotenemies 
du mSme ordre que chez les diabetiques de la m§me periode, et 
des taux de vitamine A nettement superieurs. 

ActaUlemcni la confrontation des diabetiques et des normaux 
(Lambrecbts 10, 11) nous apprend les faits suivants; Tout d’abord 
les chiffres de caro'tenemie et de vitaminemie rencontres chez 
les diabetiques n’ont rien d’anormal. Aucun chiffre n’est 
actuellement superieur a 15y /lO cm®. La carotenemie nio3''enne 
des diabetiques a baisse depuis la guerre et se maintient dans 
des limites normales. Par centre leur taux moyen en vitamine 
A est actuellement de 9y /lO cm® et a done augmente par rapport a 
la periode d’avant-guerre. 

Par rapport aux sujets normaux peu aises, les diabetiques ne 
s’en distinguent pas par le taux des carotenoides, mais bien par un 
taux de vitamine A quelque peu eleve. 

Par rapport aux individus normaux de la classe aisee, les dia- 
betiques occupent actuellement un niveau un peu inferieur, tant 
au point de vue des taux des carotenoides que de celui de la vita- 
mine A du san’g. 

Si nous resumons les fluctuations subies par les diabetiques au 
point de vue des analyses qUi nous interessent, nous dirons que 
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depuis la guerre leur carotenemie, relativemeut peu elcvee avant 
la guerre et de meme ordre de grandeur que cello de la classe aisee, 

, s’est abaissee, alors que la vitaminemie A s’est legerement elevee 
tout en restant dans les limites parfaitement normales. 

4. Les differentes donnees recueillies ci-dessus nc soiit sus- 

ceptibles que d'une seule interpretaliorf: la carotendmie dcs dia- 
betiques et plus exactement ses variations paibologiques, sont 
d’origine exogene, alimentaire. 

Le fait que ni€nie cn periode normalc nous trouvons peu de 
carotenemiques parmi nos diabetiques, provient dc ce que Ic 
regime suivi par ces malades, la plupart hospitalises, est un regime 
moyen qui ne s’ecarte pas considerablemcnt du regime d’un individu 
normal. Ainsi il ne contient pratiquement jamais plus dc 400 g de 
legumes verts, riches en carotenoides et relativcmcnt peu dccarol- 
tes. Les legumes habiluellement consommes sont les epinards, les 
cliicorees withof, dcs salades, les choux, peu de tomales. Les 
fruits riches en carotenoides sont peu utilises. La tencur du regime 
en graisses, viandes et.oeufs est modercc (peu dc beurre, pas dc 
creme de lait, lait assez pauvre en carotene et \itamine A). II est 
tout a fait comprehensible que les carotenemies d.es diabetiques 
que nous avons etudies s'ecartent peu de la normalc, dans ces 
conditions. Le rationnement de la guerre a modifie le regime des 
diabetiques, qui dans beaucoup de cas sc resume’ a celui des indi- 
vidus normaux ou des autres malades hospitalises. La tencur cn 
lipides a baissA certains legumes ont etc remplaces par d’autres 
moins riches en carotenoides. La consequence dc ce regime est que 

au point de vue qui nous occupe — les differences cxistant entre 
diabetiques et normaux se sont pratiquement effacees. 

Par nos constatations nous cn arrivons done a dire que la 
carotenemie elevee des diabetiques — avec comme consequence 
la xanthodermie — est d’origine alimentaire et n’est pas unc mani- 
festation de I’etat diabetique. D’ailleurs dcs in'dividus non dia- 
betiques peuvent presenter de la carotdnemie avec xanthodermie. 
Nous confirmons done I’opinion de Burger et Reinhardt (5), Bar- 

bier, Mosqum et Piquet (I), Fiessingcr et TlViebaut (8) et d’autres 
a ce sujet. 


. 5. — D’autres interpretations de la carotendmie elevee dcs dia 
e iques ont ett miscs cn avant par plusieurs auteurs. Ralli 
ndaleone and Mandelbaum (15) ainsi quo Ralii, Pariente 
^ njed, scandinav. Vol. CXVI. 
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Brandeleone et Davidson (16) considerent que le diabetique a une 
diminution dn pouvoir de transformation du carotene en vita- 
mine A, an niveau du foie. Clausen et Me. Coord (7) pensent que 
dans le diabete grave les tissus ont perdu la capacite de transfor- 
mation rapid e du carotene, ce qui se traduit par une bausse du taux 
plasmatique. Bounin et Levinson (3) admettent un trouble de 
Loxydation des carotenofdes pour expliquer la carotenemie elevee 
dans certains etats patliologiques. L’hypotbese de I’incapacite 
de transformation du carotene en vitamine A au niveau du foie a 
suggere a certains auteurs d’utiliser I’absorption du carotene et 
son dosage consecutif d'ans le plasma comme epreuve fonctionnelle 
du foie. L’inanite de cette conception a ete demontree par Clark, 
Robinson et Schiff (6) ainsi que par Murril et coll. (12) qui ont 
compare la courbe de resorption du carotene cbez le diabetique et 
cliez le normal. Les resultats de nous av'ons obtenus, — sans 
recourir a I’epreuve aleatoire de la surcharge, — nous permettent 
d’6liminer cbez le diabetique une atteinte quelconque du pouvoir 
de trarisformation du carotene en vitamine A, par les considera- 
tions suivantes: Depuis la guerre Talimentation en general et celle 
du diabetique en particulier s’est considerablement appauvrie en 
elements d’apport de vitamine A preformee et elle s’est enrichie 
en substances contenant beaucoup de carottoe (carottes). Malgre 
cette modification, la vitamine A s’est legerement elevee par rap- 
port a la periode d’avant-guerre et la carotenemie ne s’est pas 
accrue. La processus de transformation parait done s’effectuer 
comme cbez le normal. Ceci constitue un argument de plus pour 
I’origine exogene et alimentaire de la carotenemie des diabetiques. 

6. — Dans nos analyses nous n’avons pas reeberebe le taux 
des lipides et du cbolesterol sanguins. Bien que certains auteurs 
(Rabinowitcb, 14) aient trouve une relation entre le trouble du 
metabolisme du cbolesterol et I’bypercarotenemie, les donnees re- 
centes de la litterature semblent plutot ecarter cette eventualite. 
(Boeck and Yater, 2, Ralli, B'randaleone et Mandelbaum, 15). 
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R6sum6. 

1 ) . „Nbus avons dose les carotenoides et la vitamin e A du 
plasma chez 42 diabetiqiies, en partie dans la penode normale 
d'avant-guerre et en partie pendant le ralionncment de la guerre. 

2 ) . 11 n’y a pas de relation entre la gravite et la durce du dia- 

bete et le taux du plasma en carotenoides et vitamine A. 

L’hypercarotenemie ct la xantliodcrmie est rare parmi 

nos diabetiques avant-guerre. Depuis la guerre le taux des caio- 
tbnoides et de la vitamine A du sang des diabetiques ne sc d'islin- 
guent pratiquement pas des valeurs normales, obtenucs dans les 
m ernes conditions. 

4 ). _ ji decoule de nos constatations quo I’bypercarotenemie 
des diabetiques est d’origine exogenc, alimentaire pure, et n’cst 
pas la consequence d’une incapacitc fonctionnelle (du foie on des 
tissus) de transformer le carotene en vitamine A. 
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(From llie Laboratory for Medical Chemisiry, Tlie Medical Department, 
The Carolinian Hosnilal, Stockholm.) 


On the Reliability of the Intilin Clearance, to- 
gether with a Comparison between this and the 
Creatinine Clearance.* 

By 

BERTIL JOSEPHSON and OLOV LINDAHL. 

(Sul)mittcd for publication August 2, 1913). 


Tlie growing use of the inuJin clearance in clinical work gives 
rise to some questions concerning its usefulness that may profitabl}’- 
be discussed. 7' wo sucli questions will be dealt with in this paper 

1 . Does the determination of the inulin clearance in man jneld 
more valuable and reliable results than the determination of the 
creatinine clearance? 

2. Is the inulin molecule subject to any changes during the pre- 
paration of the solution or after the injection and do such changes 
influence the clearance? 

Comparison bclwcen the inulin and Ihc crcalinine clearances. 

As to the first question, one may remark that it is now defi- 
nitely proved (Shannon 1935, Miller and Winkler 1938) that crea- 
tinine may be excreted by the tubular cells in man, at least when 
the blood level has been increased by creatinine given by mouth, 
and that the creatinine clearance is for this reason generally higher 

^ The investigation was aided by a grant from Uie foundation »Konung 
Gustaf V’s 80-iirsfond». 
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t),an the inuHn clearance. The latter is supposed to correspond only 
to the elomerular filtration, as the inulin is e.weted 0"^ ^ ^ 
olomernli, and is neitlicr reabsorbed nor excreted by the tubules 
(Shannon 1934, Richards, Westtall, Bott, 1934). 

For these reasons one may ask whether the creatmme clearance, 
gives a better picture ol the clinical state ol the kidneys than does 
the inulin clearance, since the creatinine clearance, in contradis- 
tinction to the latter, depends on the function of liotli glomeruli 
and tubuli. One may, further, discuss the possibility of a simul- 
taneous determination of both these clearances for the separate 
calculation of the glomerular and the tubular functions. 

By way of approach to these problems the inulin and the 
creatinine clearances were determined simultaneously in 50 pati- 
ents who either showed clinical signs of kidney-disease or disease 
of the urinar}'' system or who were suspected of such diseases. Die 
patients were from the medical, surgical, and gynecological de- 
partments of the Carolinian Hospital. The. clearances were deter- 
mined in the ordinary routine way, i. e. during two successive 
periods of CO minutes each, the blood samples being taken precisely 
in the middle of each period. The bladder was emplied before and 
after each period by catheter and washed with saline. 

Before these results could be evaluated, liowevcr, the method 
used for the carrying out of the inulin clearance had to he studied, 
further. The method of Alving and Miller (1 9f0) was preferred, as ib 
is the most convenient for clinical work. ^ In this method the iliuhhi 
'(a preparation from Schcring-Kahlbaum — later referred to as 
preparation I — was used) is given in a single slow intravenous in- 
jection of 100 ml of a 10 % supersaturated solution in saline, and 
the clearance is determined from 60 minutes and on after Ihc injec- 
tion despite the fact that the concentration of inulin in the plasma 
is continous ly decreasing. As Ortcnblad has shown, a phosphate 

Of inulin in plasma mu! urine were carried out witli a 
niodificalion of the method described by Corcoran and Pa''e The modi 

fL'n values n^ addiUon-experimenls. As .sbo\Yn by Jensen ^(10.121 

Ux a Corcoran and Page docs not "ivc comidcle 

hjdroiysation, which requires about 60 min. With a nrolmuf^fr i x t i 

S: Shod hasl^v'cn lati^Sor^ 'SS" 
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buffer solution of inulin of about pH 7 is to be preferred, as the 
inulin is more stable against liydro] 3 '-sis during the sterilization 
in that solution that in saline. The reducing power of our inulin 
solutions in saline, however, in no case exceeded a value correspond- 
ing to 0.5 % levulose, and it was for the most part about 0.2 %. 

a. Normal subjects. 

For this stud}’' were used 25 patients without anj'’ clinical signs 
of either Iddnej', heart or vascular disease and without anamnestic 
data indicating such diseases. The patients were soldiers of ages 
ranging from 18 to 45 years who were being treated for or were 
recovering from minor surgical or otological diseases such as frac- 
tures, otitis, panaritium etc. TJieir temperatures were all normal 
and they were in good health in other respects. All had been, and 
during the investigation were, kept in bed. 

In these cases the inulin clearance onl}”^ was determined. The 
determination of the. clearance Avas started one hour after the 
injection and Avas carried on for tAvo (4 cases) or three (21 cases) 
succcssh^c periods of 60 minutes each. The results are shoAAm in 
table 1. 



Clearance 
average 
ml /min. 

average 
error of 
average 

standard 

deviation 

ini/niin. 

average 
error of 
deviation 

clearance ml/min. 

liighest 

lowest 

period 1 

n 

5.G 

B 

4.0 

208 

94 

« 2 


0.9 


5.0 

214 

86 

» 3 

117.4 

6.1 


4.3 

176 

81 


Table 1. Inulin clearance of 25 men aged 18 to 45 and without signs of diseases 
of the kidneys or the urinary systoin. 'PhrcD successive periods of 60 minutes 

each. 


Statistical^ there Avas no difference betAveen the results of 
the first and the second periods. The a\Trage difference AA’as 6.64 
(o = 7.90). The common aATrage of both these periods together 
was 140.0 ± 4.5 ml per min., a = 31.9 ± 3.2 ml per min. The 
clearance of the third period, IiOAA'ever, was statistical!}’’ loAA’er than 
that of the first tAvo, the aA'erage difference being 20.86 (a = 7.4) 
i. e. about three times its standard deA’iation. 
















ON THE REEIABIEITY OF THE INULIN CLEARANCE, ETC. ^6 

At present it does not seem to be possible to explain the decrease 
of the clearance during the third period. It may be that the errors in 
the determination are greater during this period o^ying to le 
decreasing plasma concentrations of inulin. In consideration of 
this difference, however, only the first two periods have been taken 
for the following comparison. 

Of the standard deviation for the two first periods (32 ml per 
min.) about three-fourths seems to be due to variations between the 
different periods in the single individuals, i. c. to errors in the deter- 
mination or to variations in filtration in the individual subject, and 
the remaining fourth to variations between the different individuals. 
It may be added that the method used has given en'ors within 
]£ S^/o in experiments with inulin added to normal plasma in 
concentrations var 3 dng from 5 to 100 mg per cent. 

The standard deviation of the individual delermination (32 
ml per min.) may seem unexpectedly high. In routine work, 
however, this is not so serious-, as the result of a detcrminalion of 
any importance that gives a poor agi'cemcnt between the two 
periods has in any case to be discarded. A determination giving 
good agreement is, of course, much more reliable than what is 
indicated by this high standard deviation. Furthermore, the. differ- 
ence between the two first periods was lower in cases with low tlian 
in cases with high clearance. Tliis renders the high deviation to be 
of less importance in pathological cases. Needless to saj', in the 
calculation of this deviation all values have been taken into con- 
sideration. 

Ihis average for the clearance of normal subjects, MO ml jier 
min., is higher than the values reported by Smith, Goldring, Chasis 
(1938), Richards, Bott, Westfall (1938) Berdal (1910) and Alving 
and kliller (1910), which were 120—125 ml per min. per 1.73 m= 
body-surface. Tliis difference may be due to the fact that we used 
only young, comparatively tall men and did not include the bodv- 
surface in our calculations. 


b. Suajects with kidney diseases. 

In the comparison between the inulin and the creatinine clearan- 
ces 50 patients xvitl, all kinds of diseases of tl,e urinary syslen, avorc 
le patients were of both sexes and all ages from IS vo’lrs 
upwards. About one hour before the dclcriiiiiialioi, was slaricd 
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they were given 3 g of creatinine by mouth, according to Rehberg 
(1926), and 10 g of inulin in a single injection of a 10 % solution as 
described above. 

In all these patients the clearances were determined during 
two consecutive periods of about 60 minutes each. In view of the 
results from the notmal subjects the determinations were not con- 
tinued during a third period. 


3J> 

i^Q. ciciui^ice 

m 
no- 



Fig. 1. From Josephson and Godin (1943) creatinine and inulin clearances 

as functions of each other. 


The standard deviation (a) of the single determination in these 
50 cases (all values counted) was for the inulin clearance. 

20.2 ml per min., and for the creatinine clearance 18.5 ml per 
min. Tlicre is thus no statistical difference between the reliability 
of the two chemical methods of determination. 

The results from the simultaneous determinations are demon- 
strated in figure 1 (from Josephson and Godin, 1943). As was to 
be expected from previous investigations (Shannon 1935, Miller and 
Winkler 1938, Steinitz andTiirkand 1940), the creatinine clearances 
are usuallj’' higher than the inulin ones. If the values of the two 
clearance methods expressed as functions of each other are cal- 
culated to a straight line according to the least square method 
this line runs at an angle of about 45° between the coordinates 
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Diagnosis 

Sex 

and 

age 

Clearance ml /per min 

Average 

plasma 

creatin 

/o 

1st period 

2nd period 

inulin 

creati- 

nine 

inulin 

creati- 

nine 

Broncho-pneumonia 

d 49 

130 

113 

133 

107 

7.3 

Nephrolithiasis 

d 45 

261 

161 

172 

127 

.7.4 

The renaiis sin 

$ 27 

139 

103 

144 

108 

7.8 

Prostatic hypertroph 3 ’’ . . 

d 62 

48 

35 

54 

36 

9.9 


Table 2. Cases in which the creatinine clearance has proved lower than the 

inulin clearance. 


tion have also been made bj'- Steinitz and Turkand (1940) with 
endogenous creatinine clearance in man and by Shannon and 
Winton (1938) in dogs. In our cases it could scarcely be a self- 
depression of the creatinine clearance, as the creatinine concentra- 
tion of the plasma was not particularly high. Nor could it be due 
to a poor filtration of inulin through damaged glomeruli, as the 
inulin clearance was normal, or almost so, except for one case. 

The stability of the inulin and the influence of cleavage products. 

As regards the second question, concerning the stability of inu- 
lin and the influence of possible cleavage products on the clearance, 
one ma}' remark that a cleavage of the inulin molecule may result 
either in the splitting off of levulose or in the dhdding of the mole- 
cule into larger pieces, from disaccharides and upwards. If such a 
cleavage took place it might result in erroneous clearance values, as 
there might be levulose present in the plasma, increasing the 
apparant plasma concentration values of inulin but not appearing 
in fhe urine; or polysaccharides might be formed, increasing the 
apparent plasma concentration but owing to back-resorption in the 
tubuli not giving a corresponding increase of the inulin content of 
the urine. 

In spite of the fact that the inulin used in these experiments 
(commercial preparations referred to here as I, II, III) ^ in fresh, not 
'heated solutions reduced alkaline copper and bismuth solution 
only to an extremely small extent, the 10 % saline solutions pre- 

1 A. B. Astra, Sodertelge, Sweden, has kindly supplied us with prepara- 
tion II. The company nov manufactures this preparation for sale in am- 
poules reedy for injection. 



ON THE EEUABIUTY OE THE INOLIN GLE\RA,NCE, ETC. _/ 

pared for ijijection (Seitz-filtered according to Smith, Chasis and 
Ranges, 1938, and sterilized by heating to 100° C. for twenty minu- 
tes on three consecutive days) always showed some reducing power 
It is very likely that in two of the preparations tested (1 and I ) 
the reducing substance (corresponding to 0.1— 0.3 % levulose) 
thus formed during the steam-sterilization really was levulose,. as 
in these cases reducing power, COa-production with baker’s yeast 
and difference in optical activity before and after fermentation 
agreed well when calculated as for levulose. Tliis was not the case 
in tlie third preparation, which after sterilization "was almost com- 
pletely fermentable with baker’s yeast, ' despite comparatively 
weak reducing power. 

If levulose really is present, however, it seems to have no effect 
on the determination of the inulin clearance, even in concentrations 
much higher than those occurring in the inulin solutions. This is 
shown bj' tlie experiments reproduced in table 3. Tliey sliow that 


subject 


levulose 

injectecl 


man, 22 years, 
lieallliy 


100 ml 2 % 


blood 

urine 550 
blood 

urine 335 
blood 

urine 590 


man, d6 years. 

man, 27 years, glomcrulo- 

hcaltliy nephritis 

non-proteiti-N' 120 


100 ml 10 % 


80 ml 10 % 




mg% npro- urine mg%apro- 
ximatelv vol. m’ ximatelv 


Table 3, Concentration of levulose in Jdood and urine after a sincle inlra- 

A”. “Orations except one gave colour inlensllics loo 
n ak to „ive acceptable values in the slcp-pholomcter (ext. coeff. below 0.05), 


even if as much as 8 to 10 g of levulose was injected intravenously 
the concentrations in blood and urine were scarcely determinable 
and v-ould have been without any noteworlhy influence on a deter- 
mination of tlie inulin clearance. 

1 )™^!,!!.“?°, iT “’“"'“S »><PCTiments it would appear 
probable that no substances with influence on the clearance were 
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present in tiie injection-solutions from preparations I and If, and 
tliat none such were formed after tlie injection, llns was not the 
case with preparation III. In a number of clearance determinations 
on human sulijects tlic inulin concentration of the urine was deter- 
mined as well by the colorimetric method as gravimetrically and by 
the optical activity. 

Tre gra^dmetric estimations were carried out by precipitation 
of tbe prolein-frcc urines witli 5 volumes of alcohol, washing the 
precip’itate first with SO % then with concentrated alcohol, and 
finally with acetone, and drying at 80° C to constant weight. The 
ash-content of the precipitates was determined and the weight of 
the ash subtracted from that of the precipitate. The precipitates 
gave only very faint traces of reaction with silver-nitrate. The 
reducing power of tlie filtrates from the precipitated urines corres- 
ponded to less than 0.1 per cent levulose. 

The inulin determinations made on the basis of the optical acti- 
vity of the urines were performed in a Schmidt and Haensch pola- 
rimeter, a 20 cm tube and pure sodium light being used, with a 
half-shadow angle of 2°. The concentrations were calculated from 
a specific optical activity of a [D] = — .36°, as this was the average 
optical activity of the preparations used as standards (a [D] = 
— 3d° — 38°). For pure water-free inulin a [D] is about — 39° 
according to Tanred (1893). 

In some cases controls were carried out with baker’s yeast. 
Lohnslein’s saccliarimeter Avas used. Temperature 37° C, 24 hours. 

The colorimetric determinations were carried out according to 
Corcoran and Page (1940) as mentioned earlier. 

The results are shoAvn in table 4, the figures being taken from 
only a few of a number of experiments with similar results. 

It seems unlikely that cleavage products of inulin may have 
the same optical activity and the same low solubility in alcohol 
as the mother molecule. In vicAv of this consideration the good ag- 
reement between the different methods shown in table 4rendeisit 
probable that no appreciable amounts of such cleavage products 
were present in the urine after the injections of inulin from at 
least preparations I and II. After preparation III the urine seems 
in some cases to have contained a mixture of carbohydrates from 
inulin; and this made the clearance results doubtful. 



ON THE RELIABILITY OF THE INULIN CLEARANCE, ETC 


Prepara- 
tion given 

Inulin concentration from 

Levulose CO 
frr 

ncentration 

im 

optical 

actndtv 

colorimetry 

gravimetry 

reduction 

fermentation 

I 

1.33 

1.72 

1.32 

1.73 

1.30 

0 

0 

■ 0.11 

0 ■ 


0.95 

1.13 

0.91 

0 

0 


1.66 

1.57 

1.73 

traces 

traces 

II 

3.25 

3.23 


0 

0 

}) 

0.59 

0.63 


0 

0 

>y 

0.61 . 

0.5S 

0.54 

0 

0.11 

i> 

0.84 

0.92 

0.79 

0 

0.20 

III 

0.25 

0.28 


"f* 

+ 

» 

0.44 

0.39 




» 

O.Sl 

0.39 





0.31 

0.2G 





Table 4. Comparisons of the results of different methods for the determination 
of inulin and levulose in urine samples. For preparations I and 11 the a{^rccmcnt 
indicates that probably very little carbohydrate other than inulin was present. 
The figures represent apparant inulin concehlralion in mg %. 


Another circumstance in the light of which it appears probable, 
that the pure inulin molecule passes through the body unchanged 
is that clearance determinations repealed at an interval of a few 
days on the same subjects with different but good inulin prepa- 
rations usually show good agreement. Tin’s would scarcely have 
been the case had the inulin been subject to changes influencing its 
clearance. 


The clearance values obtained with the preparations 1. and If 
showed good agreement (table 5). In two cases preparation Til 


Sex 

and 

age 

Date and magnitude of clearance 

Pren. I 

Pron. 11 Pren. Ill 

$ 40 
S <44 
d 75 
d 26 

180 5/10 

177 5/25 
138 6/17 

19 6/30 
141 6/16 

86 0/22 

26 7/5 

71 6/18 


Prolyarthritis 

Endocarditis lenta , , . 
Prostatic hypertrophy 
Bronchopneumonia . 


uic Clearances Ol two nml n nrennrnlinnc in con. 

aSef S’b^th instScl^V^^^^^ creatinine or sulfonamid clem 

ance m Doth instances. The figures represent ml cleared per min. and date c 

experiment. 
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gave lower values than the others indicating in this case the pre- 
sence in the plasma either of substances giving the colour reaction 
of inulin and levulose but not being filterable or (more likely) of 
substances that after filtration in the glomeruli are more or less 
reabsorbed in the tubuli. These cases were eontrolled by another 
clearance (creatinine or sulfapyridine) carried out simultaneously 
as the inulin ones. Only cases showing good agreement between the 
two »cxtra» clearances were counted with as only in those cases 
a constant kidney function could be expected. 

Another way of studjdng the stability of inulin after injection is 
to compare the amount of inulin injected with that found in the 
urine (during two consecutive days) after the injection. The results 
given in table G show that in most cases a considerable amount of 
the injected inulin was regained in the urine with preparations I 
and rr, while preparation flf gave a comparatively poor jdeld. 


Prepara- 

gr of 
inulin 
inject. 

gr of inulin regained 

clearance 

diagnosis 

lion nr. 

3 hours 

48 hours 

average 
ml /min. 

I 

9.5 

3.1 

7.4 

20 

hyperlomia 

I 

0.5 

G.7 

8.4 

81 

hypertrophie prostate 

I 

9.0 

G.O 

9.0 

15G 

nephrolithiasis hydro- 
nephrosis 

I 

9.0 

3.1 

9.1 

124 

healthy 

1 

9.0 

2.G 

S.G 

214 


II 

9.5 

7.2 

7.4 

77 

acute glomerulonephritis 

II 

G.O 

5.G 

5.8 

161 

pyelonephritis 

II ■ 

9.1 

8.2 

8.7 

177 

acute polyarthritis 

II 

9.0 

8.4 

9.1 

1G8 

hydronephrosis 

III 

9.G 

2.4 

3.0 

38 

ureteric stricture, nephrec- 
tomia 

III 

9.2 

9.5 

4.7 

84 

hypertonia 

III 

9.2 

3.2 

3.4 

79 

septic fever 

III 

9.4 

4.2 

4.6 

107 

pyelonephritis 


Table 6. Recovery in the urine of intravenously injected inulin. 


As may be seen from this table, the preparations land If seem 
in most cases to have passed from the plasma to the urine without 
apjiarant change or with a comparatively small loss, while prepa- 
ration III seems to have been changed, or metabolized to a con- 
siderable extent. 











ON THE RELIABILITY OF THE INUHN CLEARANCE, ETC. 

The above results confirm the results found m rabbits by 
Komanos as early as 1876, when he showed that pure mulin may 
pass through the organism unchanged- Inulin of good prepara- 
tions thus seems to be suitable for clearance determinations. These 
results also show, however, that different inulin preparations arc 
differently susceptible to heat-sterilization. Thus, preparation III, 
that before sterilization behaved like the other tvo, piovcd after 
sterilization (3 times during 20 minutes at 100° C.) to be ferment- 
able with yeast despite a comparatively slight reducing power 
and was therefore unsuitable' for clearance experiments. - It gave 
a lower clearance than the other two preparations, the carbo- 
hydrate appearing in the urine did not in all points behave like 
inulin, and it was not completely recovered in the urine. Tlic re- 
sults obtained with the preparations I and II were generally good; 
but in a few instances the urine from subjects injected with these 
preparations contained small amounts of carbohydrate not iden- 
tical with inulin, and in some cases a small loss of inulin was ob- 
served. 

Summary. 


The average inulin clearance of 25 healthy men aged 18 — ^15 
years was found to be 140 ml per min. a = ± 32 ml per min. 

The reliability of the methods of inulin and creatinine clearance 
determinations seemed to be similar, as there was no significant 
difference between the standard deviation of the single deter- 
mination of the tAvo clearances in 50 cases with different kidney 
symptoms. 

The individual difference between the inulin and the creatinine 
clearances varied considerably in these cases. The difference was 
usually small in cases with a very poor glomerular filtration, and of 

a normal magnitude when the inulin clearance was above 40 60 

ml per min. This is regarded as a further indication of decreased 
tubular activity in cases with glomerular injury. 

In a few cases with a good filtration rate the creatinine clearance 
was found to be lower than the inulin clearance. This was regarded 

as a proof that creatinine can be reabsorbed, not only excreted, 
ny the human tubuh. 


A possible formation of levulose from the inulin before or after 

or;; 
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The experiments confirmed the fact tliat inuiin, when the pre- 
paration IS good, usual]}'' appears unchanged and nearly quantita- 
tively in the urine. One of the inuiin preparations, in its original 
form similar to the others, was changed by mild heat sterilization, 
being thus rendered unsuitable for clearance work. 

New inuiin preparations should never be used in clinical work 
before their clearance has been compared with that of a standard 
preparation. In other cases they may give values with 50 % or 
more errors. 
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Gastric and duodenal ulcer. 

study of 1193 cases collected during 1930 to 1910 in Stockholm. 

By 

B. J. E. IHRE and R. MULLER. 

(SulimiUcrt for publication July f), 1913.) 


Gastric and duodenal ulcers show great likenesses as regards 
origin, symptoms and clinical course. Tlic old genetic name )>pcpLic 
ulcer)) emanated from these likenesses and compri.sed a collective, 
term for all lesions of this kind from the lowermost part of the 
esophagus down into the ileum. Tlie terms »gastro duodenal ulceri) 
and ))juxtapyloric ulcen) arc expressions of the same desire to collect 
gastric and duodenal ulcers under the same name. 

Tliere are several distinct differences between gastric and 
duodenal ulcers, however, which justify their being kept apart. 
Tliey differ, considerably from a surgical standpoint, and also in 
their tendency to undergo malignant change. Tlie differences 
in regard to frequency, sex incidence and other features will be 
discussed in the following. 

The present series comprises 1193 cases of gastric and duodenal 
ulcer admitted to two Stockholm hospitals, 856 to the medical 
department of Maria Hospital from 1930 to 1940 and 337 to the 
fourth medical service of St. Erik’s Hospital from 1935 to 1940. 
Only cases where the diagnosis was certain and where the lesion 
V? — Ada nxed. scandinav. Vol. CXVI. 
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could be localized roenlgenologically or pathologically were included. 
Roentgenography was performed in all except ten cases where the 
diagnosis was made at autopsy. All the ulcers from the cardia 
to the pylorus were called gastric ulcer, thus also juxtapyloric 
ulcers whenever they were situated on the gastric side. An ulcer 
niche was demonstrated in all the cases of gastric ulcer. In the 
cases of duodenal ulcer where no niche was observed, the diagnosis 
was based on typical deformity of the duodenal bulb and other 
clinical and anamnestic data. 

In table 1 the 1193 cases are divided according to age and 
diagnosis. Of these, 849 or 71.2 per cent were males and 344 or 
28.8 per cent females. Thus the ratio of men to women was 2.5 
to 1, despite the fact that the two medical departments in question 


Table 1. 


The Sex Incidence and Distribution Between Gastric and Duodenal Ulcers in 
the 1193 Cases of the Present Study 


Sex 

Gastric 

ulcer 

Duodenal 

ulcer 

Gastric and 
duodenal ulcei 

Total 

No. of 
cases 

0/ 

/o 

No. ol 
cases 

0/ 

/o 

No. of 
case.' 

% 

No. oJ 
cases 

% 

Ucn 

157 

18.5 

654 

77.0 

38 

4.5 

849 

71.2 

Women 

100 

29.1 

234 

68.0 

10 

(2.9) 

344 

2S.S 

Both sexes 

257 

21.5 

888 

74.5 

48 

4.0 

1193 

100.0 


have many more beds for woman than men. In 888 or 74.5 per cent 
of the cases duodenal ulcer Avas present and in 257 or 21.5 per 
cent gastric ulcer, the ratio being thus 3.5 to 1. In 48 cases, or 4 per 
cent, the patient suffered from both gastric and duodenal ulcer. 
Since duodenal ulcer Avas three and a half times as common as 
gastric ulcer and the series contained tAA'O and a half times as 
many men as Avomen, it is interesting to determine the difference 
betAveen the frequency of duodenal ulcer in men and in Avomen. 
Of the 849 men, 654 or 77 per cent had duodenal ulcer and of 
the 344 Avomen, 234 or 68 per cent. Duodenal ulcers AA^ere thus 
far more common in both men and Avomen (the difference in men 
Avas 58.5 zb 1.7 per cent and in Avomen 38.9 i 2.6 per cent). The 
difference betAveen the frequency in the tAvo . sexes is statistically 
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. significant, i.e. 9 ± 2.9 per cent. W.en the 38 male cases of both 
duodenal and gastric ulcer are added to the 654 cases of duodcn 
ulcer the figure becomes 81.5 per cent for men and the same 
reckoning for the women gives 70.9 per cent. The difference in 
frequency then becomes 10.6 ± 2.4 per cent, which is also 

significant. 

Tlius roentgenologically clemonstral)Ie duodenal ulcer was re- 
latively more common in men in ilm present series, and gastric 

ulcer relatively more common in women. 

Textbooks and monographs give varying information on 
the distrilmtion of ulcers between men and women and between 
gastric and duodenal ulcers. Kusterman and Balfour said that 
men suffer from ulcer about four times as often as women and 
that Dduodenal ulcers, in America at least, are seen clinically 


' Table 2. 

The Sex Incidence, Dislribiilion lictwccn Gastric and Duodenal Ulcers and 
Ulcer Frequencij Found in Clinical Studies 


Aullior.s 

No. 01 
cases 

Ratio oi 
men to 
women 

Ratio ol 
gastric tc 
duodenal 
ulcers 

Ulcer 
frequency 
per cent 

Lebert (Breslau 1860 — 1872) 

206 

1;3.4 


0.54— 0.7C 

With (Copenhagen 1877 — 1880) 

331 

1:7.3 


9.7 

Greenough & Joslin (Boston 1888 — 1S9S) 

187 

1:5.2 


1.43 

Harslof (Copenhagen 1896 — 1902) . . 

O'! 6 

1:5.4 


2.5 

Nielsen (Copenhagen 1897 — 1915).. 

■lot 

1: 1.7 



Mattison (Malmo, Sweden 1896 — 1917).. 

863 

1: 1.7 



Mattison (Lund, Sweden 1910 — 1917) .. 

767 

1: 1.5 



Emery & ISIonroe (Boston 1913 — 1932) 

1435 

5.5: 1 

1:5,4 


Warncke (Rostock 1922 — 1931) 

374 

2.5: 1 



Holmgren (Stockholm 19M— 1920) 

521 

1 . 2 ; 1 

4: 1 


» 9 1921—1927) 

495 

2.5: 1 

1 : 1 


» » 1928-193-1) 

516 

2.5; 1 

1: 1.5 


Chang & Chang (Peking 1921 — 1936) 

355 

2 . 2 : 1 

1 ; 2 

'0 65 

Kruse (San Francisco 1927 — 1937) 

575 

3.3: 1 

1- 3 


Highnian (Johannesburg 1932 — 1936) 

245 

G.l: 1 

1*13 


Kobro (Bergen, Drammen 1932—1936) 

1457 

3.3: 1 

1 « 1 ^ 


Wiebel & Kunstreich (Marburg 1933—1939) 

1263 

4.6: 1 

1*9^ 


Weidinger (Germany I 934 — 19 . 39 ) 

1398 

2 . 8:1 

1* 1 9 


Ihre & Muller (Stockholm 1930 — 1940) 

1193 

2.5 - 1 

■A • J ^ 


Malmros (Orebro, Sweden 1936 19411 

1101 

2.5: 1 

i • OtU 

1: 1.9 
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about t-\velvc times more frequently than are gastric ulcers». Hurst 
and Stewart stated that schronic duodenal ulcer occurs between 
three and four times as frequentlj'' as chronic gastric ulcero. Faber 
wrote owhile it was earlier considered that chronic ulcer was three' 
or four limes as common in women as in men, now it is reckoned 
tliat men are affected four times as often as women. Tliis is because 
lesions in the corpus ventriculi, which are commonest in women, 
have decreased in frequency, while the juxtapyloric lesions and 
particularly duodenal lesions liave increased and are now fairly 
dominating#. Kalk, finally, reported that gastric ulcer is about 
twice as common as duodenal ulcer. The contradictions in these 
reports is explained, at least in part, by the different materials on 
which they arc based. Collections of roentgenologic, clinical and 
postmortem cases can hardl}' be expected to give similar results 
in these respects. 

Tables 2 and 3 show the .sex distribution and distribution 
between gastric and duodenal ulcers in several, both old and recent 

Table 3. 


The Frcqttcncij of Ulcers {Acute, Chronic and Scars), Sex Incidence and 
Dislribution Between Gastric and Duodenal Ulcers Found in Postmortem Studies 


Year 

.■\uUior.s 

Ulcer 
frequency 
in per cent 
of entire 
series ( ) 

Ralio of 
men to 
^Yomen 

Ratio of 
gastric Ic 
duodenal 
ulcer 

1839 

18J4 

1857 

18(!3 

1878 

1882 

1882 

1907 

1912 

1913 

1919 

1923 

1925 

1926 

1934 

1939 

Rokitansky, Vienna 

Jaksch, Prague 

Brinton, England 

Trier, Denmark 

Lebcrl, Germany 

5 (7,22C) 

1:1.4 

1:4.1 

1: 2 

1:2 

13: 1 

11: 1 

11; 1 

Griinfeld, Denmark 

Wnrclnf T^PTimflrk 

11 (1,150) 

4 (5,196) 

8.5 (2,753) 

1:4 

1:5.5 

30; 1 


1:3.5 


P\rr»]rT fJorninTiv - 


45; 1 


10.9 (1,541) 

1: 1 

1.5; 1 

Sifnwnrf "Rnnlnticl ........... 

8.7 (1,200) 

6; 1 

1; 1 

Robertson & Hargis, U.S.A. 
Sturtevant & Shajnro, U.S.A. 

11.9 (2,000) 
2.1 (7,700) 
2.5 (4,460) 

3; 1 

3: 1 

3: 1 

3.9: 1 

Madelung, Germany 

17.8(10,000) 

1: 0.8 

2.3; 1 
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series. The first table covers clinical investigations ami the second 
postmortem studies. The clinical studies from the 3 ears 920 to 
IMl show largely the same ratio . between men and vomru, 3 
to 1 on the average. The male frequency is greater m the cases 
from Boston, Johannesburg and Marburg. Tlie clinical studies 
from the ninetcentl. century up to 1920 show the reverse relation. 
Women showed a great preponderance up to tlic turn of the century , 
between four to five female eases being noted for every male. 
From 1900 to 1920 this preponderance became much less marked. 
When we turn to the autopsy senes, we find the same conditions. 
During the nineteenth century and up to about 1920, ulcer was 
found to be two to four times more frequent in women than in 
men. After 1920 the conditions became reversed, the male cases 
becoming two to throe times more common than the female. 

As regards the proportion between gastric and duodenal ulcers, 
the clinical investigations generally show duodenal ulcer to he 
two to three times as common as gastric ulcer, llie frequency 
figures in these instane'es arc liascd on rociitgcnologically exa- 
mined cases and the variations which occur may, at least in paid, 
be due to variations in the efficiency of the roentgenologic exami- 
nation, especially of the duodenal Inilh. fii the postmortem stu- 
dies, the proportion between gastric and duodenal ulcers is reversed,, 
gastric ulcers dominating since the ninelecnlh century, 'riiis. 
preponderance has gradually decreased, however, two or three; 
gastric lesions licing noted for every duodenal ulcer from about 
1920 on. 

The discrepancy between the clinical and ])oslmortcm results, 
is worthy of note. In the clinical series, duodenal ulcer is two 
to three times more common than gastric ulcer, wliile in Ihe post- 
mortem material of the last few decades the conditions arc reversed. 
The re'ason must be either that gastric ulcer is a much more common' 
condition than appears from clinical material or that a considerable 
number of duodenal ulcers arc overlooked at autopsy. ITe dia'^- 
nosis of gastric ulcer is beset wilb considerable difficulty. Despite 
modern mucous membrane relief studies, not all gastric ulcers 
particulaDy not intramural ones in ihe fornix vcntriculi and corpus 
^entricuh can he demonstrated roentgcnologically. ft isnotun- 

leers m the corpus, despite the fact that careful roentgen exami- 
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nation gave no evidence thereof. It can even happen that endos- 
copically visible lesions do not manifest themselves roentgenolo- 
gically, despite repeated examination. Tlie frequent scars after ulcer 
observed at autopsy indicate that many ulcers cause no clinical 
symptoms, or ones which are so insignificant and short-lived that 
no medical aid is sought. 

It is possible that the discrepancy between the clinical and 
postmortem results is entirely due to the fact that a great number, 
if not the majority, of gastric ulcers cause no clinical sjnnptoms 
and thus never come to the attention of a physician. Nevertheless 
the possibility of a number of duodenal ulcers being overlooked 
at autopsy cannot be ruled out. Careful roentgen examination is 
much more certain of detecting an ulcer in the bulb tlian in the 
stomach. In other words, negative findings in the bulb can be 
much more relied upon than negative findings in the stomach. 
The modern technic for examination of the bulb can demonstrate 
small intramural ulcers, erosions and small scars after ulcer in a 
manner and to an extent which is quite impossible in the stomach. 
The cases of duodenal ulcer which are missed in a clinical series 
arc generally those which cause no symptoms and are never brought 
to medical notice. But these cases must be far fewer in number 
than the symptomless gastric ulcers, for it is the general experience 
that duodenal ulcer lias a much greater tendency to cause symptoms 
than gastric ulcer (Soupault, Madelung). The probabilities are 
that clinical studies lose fewer duodenal ulcers than postmortem 
studies. Great care is required in autopsy examination to find the 
many limes insignificant ulcer scars which in roentgen examina- 
tion show typical deformation of the duodenal bulb, and small 
superficial mucosal ulcers which cause a characteristic roentgen 
picture are often impossible to find on postmortem examina- 
tion. 

Thus there seems to be an explanation for the discrepancy 
between clinical and postmortem results as regards the latio 
between gastric and duodenal ulcers. Gastric ulcers are much 
more common than would appear from clinical studies. On the 
other hand, it is likely that duodenal ulcers are more common 
than would appear from postmortem studies. 

It is extremely difficult to determine the absolute frequency 
of ulcer in a population. Obviously, figures from a clinical series 
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are not representative. The same objection may be made to autopsy 
scries, but the latter are nevertheless more suitable for calcula- 
tion of the frequency. Table 3 gives a number of figures on the 
frequency of ulcer. The average frequency observed m autopsy 
studies is about 8 per cent. Thus at least 8 per cent, of the civilized 
persons of the earth have at some time suffered from ulcer, two 
to three men for every Avoman. It may be assumed that gastiic 
and duodenal ulcers occur about equally often, perhaps with 
a slight preponderance of gastric ulcer. 

As mentioned before, the sex distribution changed aflei 1920, 
both in clinical and postmortem material. As regards the clinical 
material, the most obvious explanation is that (he possibilities 
of clinical diagnosis were limited before 1920, particularly in 
respect to duodenal ulcer. As duodenal ulcer is more common 
in men than i women, it follows that before 1920, many more 
cases of male ulcer were overlooked than of female ulcer (sec 
table 2, Holmgren) The general clinical attitude before 1920 that 
gastric ulcer was much more common than duodenal ulcer must, 
have had a certain influence on the pathologic examination of 
the duodenum (see Hart). Hurst and vStewart wrote in their well- 
known monograph: »It is an historical fact that obvious patholo- 
gical conditions may escape recognition by the most experienced 
morbid anatomist until the observer’s attention has been specially 
draAvn to them. Tlie di.scovery by Addison that disease of the 
suprarenal glands is tlie cause of certain clinical symptoms led to 
the careful examination of tlie suprarenal glands as part of the 
routine in every autopsy. After Curling drcAV attention to the 
association of acute duodenal ulcers with burns in 1812 every 
patliologist c.xamined the duodenum with special care after death 
from burns, and it is certain that the occurrence of this compli- 
cation has very rarely been missed in the last fifty years. On the 
other hand, in the absence of burns, a lesion of the duodenum 
was apparently regarded as so unlikely to he present that, the 
duodenum Avas not as a rule examined with the same thorougliness 
m every post-mortem as the stomach.» Before the modern diaf*- 
noslic technic for the duodenal bulb (Akcrlund, 1921) onlv h\\[- 
apyloric ulcers Avere spoken of (Soupault, Moynihan, Nielsen) 

and duodenal 

localization. It is obvious, therefore, that many duodenal ulcers 
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were overlooked in earlier autopsy studies, witJi tiie rcsidt that 
women dominated there as Avell (see Hart). 

It is so difficuit to determine tiie conditions in earlier post- 
mortem and clinical studies and so difficult to judge the factors 
of influence that it is useless to compare their results vith those 
of later studies. It is not justifiable, as Alsted and others have 
done, to conclude from such a comparison that the sex incidence 
has clianged and that the absolute frequency of duodenal ulcer 
has increased. 

Tile topographic distribution of gastric ulcer as determined 
roentgenologically is seen from figure 1 and tabic 4. By far the 
most common situation for both men and women was in the proxi- 



FifT. 1. Tlic Topographic Dislribulioii of llic Gastiic Ulcer.s AccorcFiof; to 
the Roentgenologic Observations (Situations other than those sho^^•n in the 
ligura occurrc<l in 2 per cent of the cases). 


Table 4. 


The Situation of the Gastric Ulcers According lo Roentgenologic Observation 


Sex 

Cavdia 

Middle of 
lesser 
curvalurr 

Angulus 

End of 
canalis & 
pylorus 

Other 

situations 


No. of 
cases 

0/ 

/O 

No. oT 
cases 

% 

No. of 
cases 

ay 

/o 

No. of 
eases 

% 

No. of 
cases 

0/ 

Jo 

Men 

8 

3 

16 

1 

12G 

57 

■ 

69 

31 

4 

2 

Women 

6 

5 

2.'j 

i 

69 

50 

20 

16 

3 

2 

Botli sexes 

14 

4 

41 

12 

195 

56 

89 

26 

7 

2 
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Table 5. 

Comparison Between the Distribution of the Situations of Gastric Ulcer (expressed 
per cent) in Clinical and Autopsy Series ■ 


Situation 

Hire & 
MQllcr 346 
clinical 
cases 

Heinanen 
182 clinical 
cases 

Stewart 
210 autopsy 
cases 

Madelung 

1246 

autopsy 

cases 

Lesser curvature region .... 
corpus 

12 

35.5 

82 

28.1 

antrum (anguhis region) 

56 

13.7 


33.8 

Pvloric canal 

26 

33.0 

12 

22.5 

Gardia 

4 

9.3 

1 


Anterior -wall 



2 

8.4 

Posterior wall 



3 

6.6 

Greater curvature 


— 

— 

0.6 

Other situations 

2 

8.5 

— 

— 


sent scries; Heinanen gave no report on tlie sex incidence, howe- 
ver. Tiic distri])ulion of Madelung’s 1246 postmortem cases of 
gastric ulcer also corresponds fairly well. 

The present series is not representative of the population 
in the city and thus is not suitable for calculation of the total 
ulcer frequency. Tlie composition of the clientel in any one hospital 
in a city with many hospitals is greatly influenced by many factors, 
one of which is the interest taken in some particular disease. 

Studies of the age incidence of ulcer have been based either 
on the patient’s age on admission to the hospital (Mattison 1931) 
or on the patient’s age at the onset of the ulcer symptoms (Holler 
1924). The objection may be made to the latter alternative that, 
while it is suitable for cases beginning with an acute hemorrhage, 
it makes the calculation more or less uncertain in the other ones. 
So-called ulcer symptoms are only manifestations of motor dys- 
function of the stomach and by no means pathognomonic of ulcer, 
rt is well known that functional disorders of the stomach and duo- 
denal bulb in the form of localized spasm and evacuation troubles 
may also be caused by gastritis without ulcer, morbid changes in 
organs near the stomach, abuse of nicotine and digestive troubles 
of mental origin. Despite all this, it seemed better to us to calcu- 
late the age incidence from the time of the onset of the ulcer 
symptoms than to use the age of the patient on admission. 4 he 
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Fig. 2. Graphic Rcpresciilation of the Age at the Time of the Onset of 
the First Symptoms of Ulcer 


latter altei native does not take into account the tendency of 
nicer disease to chronicity, — all. the eases are reckoned as ones 
■of acute ulcer, recurring cases as well. Wlien this is done a ease may 
he put in a much older age group tiian to which it really belongs. 
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In order Lo make the calculation as reliable as possibl'ev only 
»new» cases were included in the study of tlie age incidence. Thus,, 
to begin with, all patients previously treated for ulcer were excluded.. 
391 cases (34.1 per cent) were recuiring, i.e., had earlier received 
treatment at the same or another hospital for ulcer (gastric ulcer 
in 95 cases and duodenal ulcer in 296). In addition the 48 cases of 
simullaneous gastric and duodenal ulcer were left out. From the 
remaining 802 )>new>> cases, we also had to exclude the ones wliere 
there Avas no exact information on the time of the onset of symp- 
toms. Finally the cases Avere ruled out AA'here the patient also 
suffered from another disease AA’hich could cause dyspeptic troubles 
reminiscent of ulcer, for example, disease of tlie gallbladder. There 
then remained 590 cases from AA'hich to calculate the age distri- 
bution. 

Figure 2 giA^es a graphic representation of the age at the deve- 
lopment of the first signs of ulcer. The frequency of gastric ulcer 
is greatest betAA^en the ages of 30 to 60 during Avhich years it is. 
practically the same. TJiere is no certain difference betAA'een the 
sexes. The frequency 0 ;f duodenal ulcer is greatest betAveen the years 
of 20 to 50, AA'ith an absolute maximum for both sexes in the years 


Table 6. 

The Mean Age in ’’iNew Cascso at Time of Finl Symptom of Ulcer and the 
Average Duration of Symptoms Before Admission 




Gastric 

.Ulcer 

Duodenal Ulcer 

Men 

AA’^omcn 





G 




c 


g-? 

o 


g-5 

o r- 
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2 
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° 1 

1-5 

O 

a 

g 

2 

° 1 

0^ 
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p 
P u: 
P «■♦ 

0 

oa 

p 

P tA 






/ 




O* 


a 

H 1 
0 1 


a 


Mean age ' 
at time of 


41.4 

42.8 

1.4 

■ 

32.7 

33.1 

0.4 


8.7 

7.77 

9.7 

6.26 

first ulcer 


• • 

± 

± 

± 


± 

± 

i 

■ 

± 


i 


symptom , 


1.05 

l.CO 

1.92 


0.44 

0.90 

1.05 


1.12 

B 

1,55 



Duration of] 






nn 

mi 



0 

■ 

0.1 


symptoms 


1.7 

6.1 

1.4 

1.25 

m 

wm 

1.3 

2.03 

B 


before 


i 

± 

i 


11 

mi 

± 



B 



admission . 


0.58 

0.95 

1.12 


0.29 


0.64 



B 

— 
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duodenal ulcers) and by interference with the motor function of 
the stomach. Tiieoretically, the length of time elapsing between 
the development of acute duodenal ulcer and the onset of ulcer 
s 3 miptoms in the form of hunger pain, etc., should be shorter than 
m the case of acute gastric ulcer. Ho-vvever, the figures in table 6, 
which give tJie length of the disease history before the first treat- 
ment, have little to do with the length of time between the develop- 
ment of the acute lesion and the onset of the ulcer symptoms. 
They show only how long a time the patient had had his troubles 
before admission. This time averaged 4.7 ji-ears for men and 
6.0 years for women. ITere is no statistically significant dif- 
fereence between the two. Hjde found the average time between the 
first symptom and the establishment of the diagnosis to equal 7 
jmars in 121 cases. Frolich found an average time of 4 years 
and 2 months in 234 cases and Eusterman gave a length of 9 % 
years. 

Table 7 gives a more detailed survey of the age of the s3''raptoms 
at the time of the first admission in the reduced series used for the 
graphic representation in figure 2 and the statistical calculation 
in table 6. fn 24.9 per cent of the cases the symptoms were of less 
than one 3 '’ear’s duration and in 51.7 per cent of three or more 
3 mars’ duration. The present series has not been studied in regard 
to the therapeutic results and the frequency of recurrence. The 
duration of the S 3 miptoms is of interest, however, for it allows 
certain conclusions regarding the prognosis. 

Nielsen (1919) showed in an investigation of 238 cases that 
the longer the symptoms had lasted before the commencement 

Table 7. 


'fhe Duration of Symptoms Before Admission in 690 Cases 


No. of 

Gastric ulcer 

Duodenal ulcer 

Total 

years 

Men 

Women 

Men 

Women 

No. 

/o 



<1 

32 

9 

85 

21 

147 

24.9 

} 24.9 % < 1 yr. 

1—3 

15 

8 

88 

27 

138 

23.4 



3 — 5 

4 

6 

54 

21 

85 

14.4 



5—10 

14 

11 

56 

16 

97 

16.4 


51.7 % > 3 yrs. 

10—20 

5 

14 


22 


17.1 


■ 37,3 % > 5 yrs. 


4 

2 

11 

5 

22 

3.7 

- 
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uf-trcatacnt the worse were the results. The best results (about 
cent permanent cures) were observed when the symptoms 
were of less than one year’s duration. After one yeai the results 
orew Avorse and worse, showing only a small per cent of perma- 
Lnt cures when the symptoms had been present fw over twenty 
Years. A large number of authors (Kalk; Mattison; Frohch; Jervell; 
Heinanen and others) have since observed the same condition. 
Tlie statistical data regarding the end results vary, partly liecaiise 
the cases have been followed for different lengtlis of time and 
partly because of different interpretations of the term »cured cases». 
Tlius Nielsen gives tlie figure 43.4 per cent, Mattison 35 per cent, 
Frolich 12 per cent, and Heinanen 32.3 per cent. 


Table 8. 

The Fregnency of Manifest Hemorrhage in the Cases of Gastric, Duodenal and 
Gastric Plus Duodenal Ulcer 



j\Ien 

Women 

Tola) 


No. 

% 

No. % 

No. 

% 

Gastrig ulcer 

52 

33.1 

2S 

.28.0 

80 

31.1 

Duodenal ulcer 

132 

20.2 

42 

18.0 

174 

19.0 

Gastric plus duodenal ulcer . , 

11 

29.0 

2 

20,0 

13 

27.0 

Total 

195 

23,0 

72 

20.9 

267 

22.4 


Table 8 shows the frequency of manifest hemorrhage in gastric 
and duodenal ulcer in men and women in the entire scries. The 
cases were included in those of manifest bleeding which entered 
the hospital immediately after acute melena or heniatemesis or 
which exhibited these conditions during the liospital stay. In the 
great majority of instances the bleeding was present on the 
admission to the hospital. As table 8 shows, manifest hemorrhage 
was observed in 267 cases (22.4 per cent) of the entire series. Tliere 
was no statistically significant difference between men and women 
m this respect. Gastric and duodenal ulcers, however, shoved a 
significant difference (11.5 ± 3.18 per cent) in tl.eir bleeding 

T.f»nnpnr»\r o 


.Table 9 contains a collection of recent reports regarding the 
bleeding frequency and mortality. As seen there the frequency 
varies between 13.3 and 55,5 per cent. Mattison’s serierZ, 

















48 


B. J. E. IHHE and R.. MULLER 

Table 9. 


The .Freqiicncij of Hemorrhage and Mortalili, Found in a Number of Recent 

Ulcer Studies • 


Authors 

iS'o. of 

Hemorrhage 

Mortality 

cases 

rate in 
per cent 

Hemorr- 
hage cases 

Entire 

series 

Mattison, Sveden 1931 (1910— 

—1917) 

1031 

45.1 

0.9 

1.4 

Mossberg, Sveden 1933 

1032 

35.0 

9.0 

2.7 

Ergery * Monroe, USA 1935. 

1 1.35 

20.7 

5.2 

1.3 

Umber, Germany 1935 ... 

1852 

23.4 

9.5 

2.2 

Goldman, U.S.A. 1930 

890 

39.0 

11.1 

5.5 

Kalk, Germany 1930 

495 

39.8 

3.1 

__ 

Hurst & Ryle, England 1937 . 

1183 

13.3 

3.1 

. 

Heinanen, Finland 1938 

304 

30.5 

0.0 

1.3 

Blackford & Cole, U.S.A. 1939. 

1070 

19.0 

3.4 



Graham, Alc.xander & Kerr, 
England 1939 

434 

55.5 

9.5 

5.0 

Tbrc & Mi'illcr, Sweden 1943 

1193 

22.4 

3.7 

0.8 


Sweden shows a fairly high hemorrhage rate, undoubtedly because 
it originates from the years 1910 to 1917, although his report 
was not published until 1931. At that time, the diagnosis of ulcer 
was mainly based on the occurrence of gross hemorrhage. Moss- 
berg’s Swedish series shows better agreement with the values found 
in the present study. Several authors (Mossberg; Umber; Kalk; 
Heinanen) found, like us, that gastric ulcer bleeds more often than 
■duodenal ulcer, while others (Graham, Alexander and Kerr; Hurst 
and Ryle) observed the contrary or no difference. Heinanen (Fin- 
land) found in a series of 205 cases of gastric ulcer and 172 of 
■duodenal ulcer that hemorrhage was more common in gastric than 
in duodenal ulcer. Calculation shows that the difference he obser- 
ved (17.8 ± 5.2 per cent) was statistically significant. Never- 
theless, definite conclusions can hardly be drawn from his 172 
cases of hemorrhage as to the rate thereof, for they include 39 of 
recurrent bleeding. Kalk’s German series of 253 cases of gastric- 
and 242 of duodenal ulcer showed much more hemorrhage in cases 
■of gastric ulcer; ealculation reveals a difference of 42.8 i 3.9 per 
■cent. We did not observe any difference between the bleeding 
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Table 10 . 

, „ of Tim, Et«psm, BMan Ihe Fir, I Symptoms of Vlct, nml the 

■ The Leiujlh of Time Hcmorr/iafc ■ 


No. of 
vears 


< ¥z 
Vi-3 
3—5 
5 — 10 
10—20 
> 20 


Gastric ulcer 


Men M'omen 


15 

7 

1 

1 

5 

1 


0 

3 

0 

2 

2 

0 


Duodenal ulcer 


Men 

28 

IG 

0 

11 

13 

0 


Women 

G 
3 
3 
1 
G 
0 


No. 

0/ 

/o 

54 

38.0 ' 

29 

■ 20.4 

13 

9 2 

1.5 

lO.G 

2G 

18.3 

5 

3..5 


tendenc}'' of men and women. Heinanen, on tlic other liand, found 
that women had the greater tendency, the diffeience (2/./ i S.C 
per cent) being statistically significant. 

In consideration of the clinical experience that ulcer disease 
relatively often begins with hemorrhage, the lengths of time be- 
tween the first signs of ulcer and the first manifest hemorrhage 
are collected in table 10. Only cases not previously treated for 
ulcer, amounting to 142, were included in this series. It is seen 
there that in 38 per cent other ulcer sjunploms preceded the 
hemorrhage by less than six months. The average duration of 
these symptoms in cases of gastric ulcer was 4.5 ± 0.94 years 
and in cases of duodenal ulcer 4.7 ± 0.52 years. There is thus 
no difference between the two kinds of ulcer in this respect (0,2 
± 1.07 years). These figures correspond well with those given in 
table 6 for the duration of symptoms prior to treatment. 

Table 11 shows the average age at the first manifest hemorr- 
hage. The values for gastric ulcer lie slightly higher than the ones 
for duodenal ulcer in the case of both men and women but the 
difference is not statistically significant as in the case of the average 
age at the time of the first ulcer symptoms (table 6 , p. 12). Men and 
women vary as regards the mean age at the first manifest hemorr- 
hage in cases of gastric ulcer, women tending to bleed at an older 
age than men. While the difference is not significant (8.7 i 3.02), 
it can nevertheless be traced, and the reason is probably that 
4 — Ada med. scandinav. Vol, CXVI. 
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Table 11. 


The Mean Age at the Time ' of the First Manifest Hemorrhage 




Gastric UJeer 

Duodenal Ulcer 

Hfen 

Women 

O 

Women j 

_ 1 

g 

a, C 

O* 

d 

2 

Women 

d 

>-*s 

1 

0* 

d 

f- 

c C 

p. « 

&"£ 

o 

65 K 
<-* 

d 

o tz 
p- r- 

” 05 

o 1 

C 

Age at time ' 














of first 


48.3 

57.0 

8.7 

2.9 

431 

48.3 

5.2 

1.6 

5.2 

2.4 

8.7 

2.5 

manifest 


± 

i 

± 


± 

± 

± 




-i- 
— 1-. 


hemorrhage 


1.64 

2.53 

3.02 


1.34 

2.90 

3.19 


2 14 


3 85 



women more often have gastric ulcer than men and that gastric 
ulcer has a greater bleeding tendency than duodenal ulcer. 

Eleven patients died during treatment, 4 at St. Erik’s Hospital 
and 7 at Maria Hospital. One of them, however, died from cancer 
of the prostate with generalized metastases, and no gross hemorr- 
hage was ever observed in his case although autopsy revealed 
duodenal ulcer and he suffered from secondary anemia. Tliis 
case should be excluded in the calculation of the total mortality. 
Eight of the remaining 10 died from exsanguination and autopsy 
revealed lesions with ruptured vesels. In the two other cases 
the hemorrhage was complicated by marked cardio-arteriosclero- 
tic lesions. Tlie patients were 79 and 82 years old and autopsy 
did not reveal rupture of the blood vessels. During the time covered 
by the investigation, no case was operated upon during or imme- 
diately after a hemorrhage. The mortality should thus be cal- 
culated from the 10 patients who died during treatment, giving 
a death rate for the entire series of 0.8 per cent and for cases of 
gross hemorrhage of 3.7 per cent. 

All the 10 patients Avere over 40 years of age and 6 of them over 
60. The significance of age to the prognosis of hemorrhage is gene- 
rally recognized. Hesser found in a study of 590 cases of hemorr- 
hage from the years 1929 to 1938 that the mortality increased 
with age, amounting to 10 per cent at 65 years of age. In a number 
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of earlier Scandinavian studies (Nielsen, Krohii, Mossberg) tlie 
borderline between a favorable and an unfavorable prognosis was 
set at 40 years of age. Hesser pointed out, however, that the bor- 
derline since then had shifted much farther forward into the older 
ages, due to improved treatment, particularly to the use of blood 


transfusion. 

Table 9 also shows the recent reports on both the total 
mortality of the respective series and of the mortality rate in 
cases of gross hemorrhage. The values found in the present series 
agree well with those found in large series in other countries. In 
cases of higher percentages, the question arises whether they 
were not due to blood transfusion being used too seldom. There 
are also several reports from Scandinavian countries during the 
years 1930 to 1940 on tlie mortality from hemorrhage (Romcke; 
Hesser; Franzen; Meulengracht). They all, witli the exception of 
Meulengracht, found a mortality of about 3 per cent, Meulcn- 
gracht observed a dealli rate of 1.5 per cent in 220 cases. 

It is not^within the scope of this article to discuss treatment 
and results of treatment. It may be mentioned, however, that tlie 
patients were treated largely the same in the fourth medical service 
of St. Erik’s Hospital and the medical department of the Maria 
Hospital during the time covered by the investigation. However, 
the regimen Avas made slightly more liberal during the course 
of the years. Tims from 1937 to 1940 the majority of patients 
were put immediately, or at the latest on the third day, on a 
mixed diet mostly of pur& consistency, the principle being 


small and frequent meals. Blood transfusion was gencralty 
carried oiit if the hemoglobin value sank below 50 per cent and 
in a great number of cases even before, in order to slop 
the hemorrhage and to relieve the anemia more quickly. Parti- 
cularly in the case of older persons where there Avas a danger of 
arteriosclerotic circulatory disorders, blood transfusion AA^as con- 
sidered indicated Avhen the hemoglobin value fell to 60 per cent. 
SeA>^eral transfusions Avere giA^en in some cases. BetAveen 400 and 
500 cc. were transferred each time. As a rule no ill effects were 
observed after this amount, even after repeated transfusions, 
n a ew instances, hoAvcA-er, the hemorrhage recurred 12 to 24 
lours a ter the transfusion, and daily transfusions of 200 to 250 
cc. proved to he life-saving in their case. 
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Table 12. 


The Distribution of Occupations in the Male Cases 


Occupation 

Male 

ulcer cases 

Control series 

Difference 

in 

per cent 





Taxi and truclv drivers. 

43 

4.S8 

381 

3.28 

1.6i0.74 

Travelling salesmen . . . 

40 

4.54 

205 

1.76 

2.8±0.71 

Tram-car and raihvay 






employees 

4S 

5.44 

220 

1.89 

3.6dr0-77 

Sailors 

36 

4.08 

237 

2.04 

2.0±0.C8 

Factory workers, la- 




» 


borers and farmers . . 

344 

39.00 

4880 

41.99 

3.0±1.70 

Craftsmen 

56 

6.36 

600 



Officials and clerks .... 

96 

I0.S9 

1229 

10.58 



Shop workers 

29 

3.29 

423 

3.64 

— 

Postmen 

9 

il.Ol) 

44 

0.38 

— 

Printers 

24 

2.72 

197 

1.70 

— 

Night watchmen 

5 

(0.57) 

21 

0.18 

— 

Policemen 

9 

(1.01) 

119 

1.02 - 

— 

Shoemakers 

4 

(0.45) 

86 

0.74 

— 

Intellectuals 

51 

5.78 

1094 

9.41 

(3.6±0.83) 

Miscellaneous 

S8 

9.98 

1885 

16.22 


Total ... 

882 

100.0 

11621 

100.0 



In order to try to find a factor which might he significant to 
the development of ulcer, the present series was also studied in 
respect to the occupations of the patients. Tlie male cases were 
grouped according to the type of work. These cases, as seen from 
table 12, number 882 from the years 1930 to 1940. To learn whe- 
ther any one type of workers more often suffer from ulcer, it is 
necessary, however, to have a series of non-ulcerous patients from 
the same hospital and period of time for comparison. All the 
male patients treated from 1935 to 1940 at the fourth medical 
service of St. Erik’s Hospital and from 1930 to 1940 at the Maria 
Hospital who did not suffer from ulcer are collected in the 
group called scontrol series». Calculation of the difference in per 
cent shows that travelling • salesman, tram-car and railway 
employees and sailors more often suffer from ulcer than other 
groups of workers, the difference being statistically significant. 
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The significance of an irregular life, irregular meals and shift 
Avork to gastro-intestinal disorders has often been pointed out 
(Ducsberg; Katsch; Emery and Monroe; Smith; Weidinger). It 
seems reasonable that irregularity in the daily routine would cause 
a disturbance in the daily rhythm, which is established as regards 
the liver function (Forsgren) but which in all probability is charac- 
teristic of other organs as Avell. For this reason, it is especially 
interesting that travelling salesmen, tram-car and railway employees 
and sailors shoAv a greater frequency of ulcer than men in other 
occupations, for they have a much more irregular daily routine 
(shift work, no midday meal, etc.) than any other category with 
tiie possible exception of taxi and truck drivers and some factory 
employees. 

During recent years the nervous etiology of ulcers lias been 
greatly stressed. More cases of ulcer have been found in the city 
than in the country (Alsted), thought to be due to the more nervous, 
strained life in the city. Active, highly-strung persons with exag- 
gerated reactions to outer stiiiiuli are particularly prone to ulcers 
(Davies and ’Wilson Macbeth). The fact that experimental ulcers 
may be produced in animals by stimulation of the brain stem and 
hypothalmus (Cushing; Beattie; Sheehan) is of special interest 
in this connection. It has been said that physicians, business 
leaders and head office-workers are most susceptible to ulcer 
(Alsted). But no support for this opinion is seen in table 12. The 
»intellectual» group, which includes physicians, lawyers, teachers, 
engineers, clergymen, etc., thus preferably those with university 
education, has an unusually low frequency of ulcers, lower than 
in any other group, as seen from the control series. The intel- 
lectual)) were more often hospitalized for other diseases than for 
ulcer; the difference is statistically significant. 


Summary. 

888 of duodenal ulcer and 48 of gastric and duodena! nicer. Tin 
ratio of men to rvomen was 2.5 to 1 . which agrees with other tieure. 
rom recent years ratio of gastric !„ 

I to 3.5, showing that there was a greater proportion of duodeia 
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ulcers than usually found. Roentgenologically demonstrable 
duodenal ulcer was more common in men than in women in the 
present series. Gastric ulcer was relatively more common in 
women. 

An analysis of earlier clinical and postmortem series shows 
that gastric ulcers are more common in relation to duodenal 
ulcers than appears from clinical series. On the other hand, it 
is probable that duodenal ulcers are more common in relation 
to gastric ulcers than appears from postmortem investigations. 
Ulcer is found on an average in 8 per cent of autopsied cases. 
Tims at least 8 per cent of all civilized persons have at some time 
suffered from ulcer, and two to three men for every woman. It 
maybe assumed that gastric and duodenal ulcers are about equally 
common. 

It is so difficult to determine the conditions prevailing in 
earlier clinical and postmortem studies and to judge the factors 
of influence, that it is useless to compare their results with those 
of more recent date. It is not justifiable, on the ground of such 
a comparison to conclude that the sex incidence has changed 
or that duodenal ulcers have increased in absolute number. 

The gastric ulcers were situated by far the most often in the 
proximity of the incisura angularis (56 per cent) and next often 
in the terminal part of the pyloric canal (26 per cent). Ulcers 
high up on the corpus of the stomach were more common in women 
than in men, and ones in the terminal part of the pyloric canal 
more common in men than in women, both differences being sta- 
tistically significant. A sex difference was observed in the present 
series in that gastric ulcers in women showed a tendency to lie 
beside and above the angulus while in men they tended to lie 
beside and below the angulus. The last-mentioned observation 
is probably connected with the greater tendency of men to duode- 
nal localization of ulcer. 

In agreement with other recent research, the present study 
shows a maximum frequency of gastric ulcer in both men and 
women in the years 30 to 60. Duodenal ulcers showed the greatest 
frequency in the years 20 to 50, with an absolute maximum for 
both sexes in the ages 20 to 30. Men got duodenal ulcer 8.7 i 1.12 
years and women 9.7 zb 1.55 years earlier than gastric ulcer, the 
mean age for duodenal ulcer being 33 years for both sexes. 

f 
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No difference was observed between gastric and duodenal 
ulcer in regard t 9 the duration of symptoms prior to the first treat- 
ment in »new» cases. The. average length of the history was 4.7 
j^cars for men and. 6.0 years for women, which figures agree fairly 
well with other reports in the literature. In 24.9 per cent of the cases 
the sjnnptoms had been present for less than a year and in 51.7 
per cent for three years or more. 

Manifest hemorrhage occurred in 22.4 per cent (267 cases) of 
the entire series which aliout corresponds to the average rate 
reported in other studies. No statistical difference was observed 
between the two sexes as regards the frequency of hemorrhage. 
Gastric ulcers, on the other hand, bled more often than duodenal 
ulcers; the difference was statistically significant. The reports 
in the literature differ considerably on this point, even those of 
recent date. Thirty-eight per cent of 142 cases of hemorrhage had 
a histor}’’ shorter than six months. 

The death rate for the whole series was 0.8 per cent. The rate 
in cases of manifest hemorrhage was 3.7 per cent, which tallies 
well with reports of recent years. No case was given surgical 
treatment while the bleeding was going on. As several other authors 
have observed, arteriosclerosis was found to be an important 
factor affecting the mortality of hemorrhage. 

An analysis of the occupations of the men shows that travelling 
salesmen, tram-car and railway employees and sailors were more 
often treated for ulcer than for other aseases. The difference 
was statistically significant. An irregular dail)'' routine due to 
working in shifts and irregular meals are characteristic of these 
occupations and therefore seem to be an important factor in the 
etiology of ulcer. 

This series does not bear out the assumption that intellectual)) 
workers are more disposed than others to ulcer. On the contrarj' 
there was a statistically significant difference shownng that sinteh 
lectuals, we more often treated tor other diseases than for ulcer 
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From the Medical Ward of Aalborg Amtssygehus (Denmark). 
(Chief Phj'sician E. Schiodt, M. D.) 


Three cases of Simmonds’ syndrome with special 
reference to pathogenesis and treatment with 
gonadotropic hormone. 

By 

TORBEN JERSILD and KURT IVERSEN. 

• 

(Submitted for publication March 26, 1943). 


Simmonds’ disease has first been described in 1914 by the 
German pathologist Simmonds who by a section found a pro- 
nounced »splanchnomicria)> and atropliy of all endocrine glands, 
which he believed Avere caused by a coincident atrophy of the ante- 
rior lobe of the pituitary. 

Since then a further series of cases of Simmonds’ cachexia has 
been described, where special attention Avas paid to the extreme 
emaciation in the cases. Tliis Avas due to the fact that the cases 
AA^ere diagnosed at a very late stage of the disease — often not 
until the section. As the disease Avas better recognized and more 
often diagnosed, it proved that in most of the cases the question Avas 
of a disease Avith a cronical course, the cachexia not setting in until 
the final stage, lliis has been particularly emphasized by Licht- 
vitz (14), Silver (23), and later, in this country, by Mogensen (17) 
AA’ho therefore proposes the designation Simmonds’ syndrome in- 
stead of Simmonds’ cachexia. 

The picture of the disease comprises the folloAAung symptoms: 
pronounced tiredness, aged appearance Avith thin, fine, Avrinlded 
skin, lack of pubic and axillary hair and in most cases thinning of 



THREE CASES OF SIMMONDS’ SYXDROME ETC. 


59 


tlie supercilia; the hair on the head often fine and thin, amenoi rhea, 
loss of libido and potency, atrophy of the genital organs; fur hei- 
morc, sometimes emaciation and, only in the final stage, cachexia. 
Slow pulse, low blood pressure, anemia (sometimes hypcrchrome), 
lowered basal metabolism, practically flat blood-sugar curve after 
glucose tolerance test. 

As regards the details concerning the symptomathology Jiy 
Simmonds’ syndrome, reference is made to the two great mono- 
graphies by Silver (1933) (23) and Mogcnscii (19-10) (17). 

In this country the disease is generally regarded as a seldom one, 
which also appears from the scarce Danish literature [Mogensen (IG), 
Warburg (29), Bom (4)]; of these the latter’s two cases cannot oven 
be considered certain (according to Mogensen, Nord. JMcd. 9; 96G: 


1941). 

In the following a report will be given of three cases of Simmonds’ 
syndrome. In all three patients the disease appeared after a heavy 
post-bleeding in connection with the last dcliveiy. In none of the 
patients signs of tumor h 5 'pophyseos have been shown. In one of 
the cases the diagnosis has been verified by autopsy. 


Case 1. 

Woman, CG years, old-agc-pcnsioner (journal no 2\2i)f-\\). Day of ad- 
mission: December lllh, 1941, suffering from bronchitis, pulmonary 
tuberculosis? — anemia pornicio.sa? Died December istl), 1941. Diagnosis; 
Simmonds’ .syndrome. 

Earlier practically healthy. The menarche set in, wlien she was nboul 
14 years, menstruation was always regular, 4—;-) days/.l wook.s. Has 
had 8 deliveries and 1 abortion In connection with the last dclwcry e.v 
years ago the patient had a very violent post -bleeding, and since then 
menstruation has ceased. 

From that lime the patient began feeling very fired and became gra- 
dually emaciated. Especially during the time immediately before edmis- 
sion the patient has lost much in weight, but is unable to give partieular.s 
hereof. Her appetite has become had. In the last two years she lias Imd 
non-characterislic, dyspeptic symptoms with rumbling etc. in the abdomen 
flatulency, eructation, and in periods nausea and vomiting. Sloole’ 

tte ks 8 TOeta on account ot ctokIvc tiredness; in tl.o same period 
model ate cough, iempei’alure normal. 

Treated with Hepsol at homo by her physician. 

lieoltrtaf ™'’' -tttlremely 
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Fig. 1. Patient No. 1. 


Objective examination on admission. 

Makes an extremely weak impression, is sluggish, practically apathetic. 
Looks considerably older than her age. Very emaciated, cachectic. Skin 
yellowish, thin, atrophic, wrinkled. The head-hair, which is black, is thin 
and fine, in peculiar contrast to her aged appearance. Almost complete 
lack of the supercilia, no axillary and pubic hair. (See figure 1). 

Eyes and pupils: natural. 

Tongue: smooth, atrophic. 

Teeth: miserable, very c rious, with pyorrhea alveolaris. 

The rest of the objective examination offers nothing of note. 


Special Examinations. 

Pleight 149.5 cm. Weight 42.3 kg. 

Temperature between 36.3° C. and 37.1° C. 

Pulse between 52 and 72. 

Blood pressure: 100/60, 110/60, 95/65, 90/50. 

Hb. 38 per cent, red blood corpuscles 1.79 million, Index col. 1,04, white 
blood corpuscles 4200. Differentia] count; neutrophile 45 %, eosinophile 
6 %, lymphocytes 47 %, monocytes 2 %. Reticulocytes 0.2 %. The red 
blood corpuscles show distinct aniso- and poikilocytosis with megalocytes 
and polychromasia. 
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Urine microscopy; nothing abnormal. 

Urine; —alb., —sugar, —blood, — pus. 

GkcosTlolerancc tesUvitb 42.3 grams of glucose perorally sho^vod prac- 
tically flat tolerance curve {fasting blood sugar 110 mg %, bigbesl increase 
1 hour later to 150 mg %, after 2 % hours 110 mg %). 

Hormone analyse (Lovcns kemiske Fabrik). 

< 30 R. U, gonadotropic hormone per 24 hours' urine 

< 20 M. U. oeslrin. 

On account of the patient’s strongly exhausted condition it urns omit led 
to test the m'etabolic rate and to give test meal. 

The patient’s condition quickly aggrevaled, and she died a iveek after 
admission. 


Section. 

Pulmoncs: In the left apex is found a mandarin-si/.ed infiltration ivilli 
infiltrated strings against (ho liiliis, where there are several liard, antra- 
colic glands. In several places — e.specially in the back part — tliere are 
considerable thickenings of the pleura and smaller atelectatic parks. 

Cor; Nothing of nolo. 

Ventricle and intestine: Nothing of note. 

Spleen, kidneys and liver: These are strikingly small, I)ul besides of 
natural appearance, colour and consistency. 

Genitalia interna jonin.: Very small and atrophic. Length of the uterus 
only 4 cm. Ovaries small and firm, dimension 1 x x Yi cm. 

Suprarenal glands: Very hard, small and atro])hio. No foci can be 
demonstrated. 

Pancreas: Small and rather firm. 

Thyroid gland: Small, firm, without adenomos. 

Cerebrum; Appears macroscopically lobe natural. Dura not adherent. 

Pituitary gland: Strikingly small. 


Extract of Histological Examination.^ 
(By Prosector B. Wimtrup, M. D.) 


The Pituitary Gland. 

is received in situ, the wliole .sella turcica being 

U is re-fixed in Zenker’s 


taken out 
fluid 


C) ill MlUj lilt 

Tlie pituitary gland i.s very small. 


autopsy.) ’ casc.s of Simmonrts .sjauiromc verified 1 
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Histologically it proves tliat the pars nervosa is relatively well-preserv- 
ed, wheieas the rest of Ihe pituitary gland has undergone very prominent 
changes, above all a general wasting, the pars nervosa constituting a twice 
as big mass as the rest of the pituitary gland. It is not possible to dis- 
tinguish between an 5 '’ pars anterior and pars intermedia. The tissue presents 
a network of vessels with thin walls and fibrillary connective tissue, and 
these nets contain cells, of which the greater part has loosened itself. The 
cells are of different size; most of them have a size like that of lymphocytes 
or a little bigger. They have roundish compact nuclei and hardly any cyto- 
nlasm. Some cells are very big, polj'gonal, with basophile cytoplasm of 
reticular structure. The nuclei are here big with loose nets of chromatin, 
and the cells in question lie in groups of 6 — 10; they are, however, on the 
whole, scarce. Finally, there are cells of medium size, and some of these 
are eosinophile. O.i the whole, eosinophile cells are apparently better pre- 
served than basophile cells, but by far the most cells are indifferent and 
small. 

Conclusion of the Histological Examinations. 

Violent atrophy of the anterior and intermediate lobe of the hypophy- 
sis. Very considerable lymphocyte infiltration all over the thyroid gland. 
Atrophy of the suprarenal gland, possibly some fibrosis in the islets of Lan- 
gerhans. 

Localized encephalitis, bronchitis and broncho-pneumonia chronica 
et acuta. 

Epicrisis. Woman, 66 years. In connection with her last deli- 
very 23 years ago the patient got a severe post-bleeding and there- 
after menostasis. Since then her w^eight has diminished slowly 
resulting in cacexia, excessive weakness, loss of pubic and axillary 
hair. On admission the patient was cachectic, and the examination 
showed; low temperature, pulse and blood pressure; strongly mark- 
ed anemia (practically pernicious), flat blood sugar tolerance curve. 

The section showed violent atrophy of the anterior and the inter- 
mediate lobe of the pituitary. Furthermore, splanchnomicria and 
especially atrophy of the genitalia int. 

Case 2, 

Woman, 52 vears old, married to workman. (Journal no. 1830/41). 

Slays in the hospital; April 25th— June 25th, 1941, and November 
5 th — November 10th, 1941, suffering from polyarthroitis deformans 
observation for myxedema. 

Diagnosis: Simmonds’ syndrome. Adenitis tuberculosa. 

Case history: 2 sisters died of pulmonary tuberculosis. As a child she 
has had diphtheria and scarlatina At the age of 19 she had lupus ei j ^e- 
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n,atosus. States Having had a longer period with cough ^ 

age of 24 , Her physician believed it was pulmonary iubei culosis, but si 

did not undergo any examination in this respect. 

10 years ago she got palpable glands at tlio left side of the neck that 
disappeared after x-ray treatment. Again glandular tumor on the neck 
during the last 6 months. During the last 12 months pain in both knees and 
hip-joints. 

Menstruation from the age of 12, always regular, -J—d day.s/4 weeks. 
7 deliveries and 2 abortions. In connection with the Iasi dchvcnj at the age of 
34 years the patient had a ciolcnt post-bleeding of 4 days' duration, during 
which she collapsed. Since then amenorrhea anclloss of libido. At the same 
time the patient lost the axillary-and pubic hair, and the hair of the scalp 
became scant. Furthermore, the patient began feeling tired and weak and 
suffered ve’'y much from headache. 

The tiredness has inercssed regularly, and during the last G months the 
patient has therefore had to keep her bed a great deni of tlie lime. Her 
appetite has in the same period been bad, and she has lost 2 kg in weigld. 

The headache, which is of non-characlorislic iype, has equally in- 
creesed regularly, so thai, of late, slic has Imd to take some powders for the 
headache. 


Objective Examination on Admission, 

State of nutrition; above the average. Looks older tlian her ago, I.s 
extremely pale with a tired and very apathetic appearance. Mo.sl of the 
time she lies with half-closed eyes, answers only reluctantly .and slowly. 
The voice not coarse. Besides, she appears to bo psychically comploleiy 
natural. 

The skin yellowish, thin, wrinkled, atrophic, not mj'xedcmatous, pig- 
mentation in the form of stains. 

The superciiia extremely scant. No axillary hair and few pubic liair. 
(Sec figure 2). 

At the left side of the neck there arc ha7,elnul-si?,cd, sore, non-adherent 
glands udlhout fluctuation. 

The tongue smooth and atrophic. 

Lack of teeth, uses complete prothesis. 


Gynecological Examination, 

The mucous membrane of tlie vagina is smooth and alropbic The norf io 
qune alropMc i„ levol ,vi,h U,e mucous membrane o T vas ? On 

ZlZi ™ oxploralion found lo be barrtly ,vnl- 


Special Examinations. 

Height; 153.5 cm. Weight: G 4.7 kg. 
Temperature: normal. 
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Fig. 2 a. Palicnl No. 2. 

Pulse; somewhat slow, GO — C5. 

Blood pressure: about 140/100. 

Hb. 84 per cent., red blood corpuscles 4.65 millions, index col. 0.90, 
white blood corpuscles 4.400. Differential count: neulrophile 45 %, eosino- 
phile 4 %, lymphocytes 46 %, monocytes 5 %. The red blood picture 
showed some anisocytosis. 

Seium-Ghloiides; 324 mg %. 

Ssrum-Kalium: 24 mg %. 

Scrum-Natrium: 295 mg %. 

S. R.; 8mm/lh. W. R.:— . 

Urine: — pathologic constituents. 

Ewald’s test meal: quantity 27 cm® plus 16 cm®, well chymifized, Congo 
15 — Phenolphthalein 61. 

Metabolic rate: 90 % — 89 % — 87 %. 




Fig. 2 b, Patient No. 2. 

Glucose tolerance test with 70 g glucose: fasting blood sug.ar 75 mg %, 
Highest increase 13Q mg % 30 minutes later, after 2 % hours 80 mg %. 
Electrocardiogram: nothing abnormal. 

Roentgenogram of the thorax; nothing abnormal. 

Culture after gastric lavage showed no tubercle bacilli. 

Roentgenogram of the skull: nothing abnormal with certainty, 

S — Ada med. scandinav. Vol, CXVL 
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Roentgenogram of knee- and hip-joint: nothing abnormal. 
Examination of the Eyes: (Dr. Nordsted). 

Visus 0 . u. 6/6 Emmelropia. 

Movements of the ejms, reaction of the pupils, convergency: natural., 
Ophthalmoscopy: normal. 

Field of vision: natural. 

liistolo^ical Examination of a Eech Gland: The gland tissue is 
almost completely displaced by a granulation tissue with expanded 
Iiyalinisation and scattered necroses together with fresher changes with 

epitheloid cells and round cells and scattered — generally rather big 

Langhans’ gigant cells. 

Histological Diagnosis: tuberculosis, (signed) Th. Eiken. 

Hormone analysis (Lovens kemiske Fabrik) 5th, Gth and 7th Novem- 
ber 1941. 

<30 Rat Units gonadotropin per 24 hours 

<20 Mouse Units oesirin » » » 

0 Capon Units testis hormone » » » 


Course and Treatment. 

From May 10th, 1941, to June 20th, 1941, the patient ivas treated 
with gonadotropic hormone [Physex (Leo)] ^ 500 I. U. for the first 3 weeks 
daily, for the last 3 weeks every second day. 

During the treatment some improvement of the patient’s general con- 
dition was traced; she became a little more lively and felt less tired, and 
besides the falling of the hair that had lasted ever since the commencement 
of the disease stopped. Apart from the slight improvement, no effect of 
the Physex Ireatment was observed. Thus no growth of pubic and 
axillary hair was observed, libido was unchanged; metabolism, blood 
sugar tolerance curve, pulse and temperature were not influenced. The 
patient lost 3.2 kg during the treatment. 

Since discharge the patient has been controlled regularly and has for 
about 4 months got Physex, 1500 1. U., twice w'eekly, and 2 tablets of 
Sexadien (a synthetic cestragen preprration) three times daily — likewise 
without distinct effect. As opposed to the first period of treatment, the 
tiredness was this time not influenced; thus the patient slept 14 hours 
out of 24 hours, and, upon the whole, she stated being worse, having 
more headache, nausea and now and then vomiting. 

By an admission for control purposes November 5th — November lOtli, 
no alteration of the previously found condition apart from an increase in 
the weight of 1.9 kg W£S noted. 

On account of the patient’s being unable to work she w'as recomniende 
for public disablement pension. Later on treated in the Folkekuranstalten 

1 We are indebted to Lovens kemiske Fabrik for placing the etnploied 
Physex preparations at our disposal. 
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„ ^ Mr,., I 5 ih-june ■22nd. 1042 with Piiysex 1500 I. U. every 

S 1 °“ "111 >0 

'“".Sr diseterge Iron, Hold she was again given Phj scx 1500 I U. every 
second/third day — in ill 20 times, without any alteration, of her condi-. 
tion. It must, liowever, be stated that her weight has, remained stationary 
for the last 12 months. 


Epicrisis: Woman, 52 years old. At the age of 34 the patient 
had a difficult delivery with heavy post-bleeding and collapse, after 
which the menopause occurred. In connection herewith came loss 
of libido, loss of axillary and pubic hair, thinning of the hair on the 
head. Besides, increase of tiredness and headache and during the 
last years before admission loss in weight. 

Objectively were found premature senility, thin, fine wrinkled, 
atrophic skin and pigmentation of the .skin in the form of stains. 
Supercilia and pubic hair scant. No axillary hair. Marked genital 
atrophy, lowered metabolic rate, practically flat glucose tolerance 
curve, slow pulse. X-ray examination of the skull and examination 
of the eyes showed normal conditions. 

The patient was treated 16 months intensitively w’ith gonado- 
, tropic hormone [Pliysex (Leo)]. Some improvement of the tiredness 
was observed, the patient appeared to be somewhat livelier, and the 
loss of the head-hair ceased. The blood sugar tolerance curve showed 
in a few periods a slightly higher level; it is difficult to make out 
whether this was due to the treatment itself, as the results were not 
unmistakable. On the other hand, no alteration of libido and no 
growth of pubic and axillary hair were observed, metabolic rate 
and pulse were unchanged, and the patient’s headache was not at 
all influenced. 


Case 3. 

Woman, 50 years, married to workman {journal no. 1841/42). 

Admitted to this ward 5 times. 

I. 1931 under the diagnosis: myxedema, anemia simplex. II. 1936 
mjxedema. Anemia. III. 1937: suffering in the pituitary gland. IV 1941 - 
Simmonds’ syndrome. V. 1942: Simmonds’ syndrome. 

Case History. 

The Wood per eeat. fell 3 „. Ma„sIn,atio„ cLod allor .If/SXX 
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Fig. 3 Ji. Patient No. 3. 

Before tre«Tlmcnt ^Yilll gonadotropic iioniione. (Pi)y.scx). 


Special Examuwtions 

HoigUt; 153 cm. Weight; 40.8 kg. (8.0 kg le.cs than on admission in 1037). 
Temperature: about 30,2° C. — 30.6° C. 

Pulse: slow, about 64, 

Blood pre.ssure: 95/70 on repealed examinations. 

Hb 70 %, red blood corpuscles 3.8 millions, index 0 90, white lilood 
corpuscles 5200, Thrombocytes 270,000. Differential connl; normal. Red 
blood picture: natural. Plasma colour index: 5,S. R.: 22 mm, W. R. — . 
Urine: — pathologic constituents. 

Blood urine substance; 32 mg %, 

Ewald’s test meal: quantity 18 cm®, badlj’ chymifized plu.s mucus. 
Congo; 0 — Phenolphtbalein 20. 

• Metabolism; 72 % — 64 % ~ 61 %. 

Blood sugar tolerance curve fbal. 
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Fig. 3 b. Patient No. 3. 

18 months after beginning the treatment -with gonadotropic hormones. 

(Physex). 

Course and Treatment. 

The patient was treated from March 1st — April 17th, 1941 with gonado- 
tropic hormone [Physex (Leo)] 500 I. U. daily The tiredness decreased, 
and the patient seemed to he somewhat more lively The weight increased 
by 5.8 kg. Besides, no improvement of the condition was observed. 

From April 29th — May 141h, 1941 the patient was treated with an 
anterior pituitary hormone with Insulin-inhibitory effect (experimen- 
tal preparation from A/S Medicinalco ^) . In that period the patient felt 
again more tired Increase in weight: 1 kg No certain increase of the 
blood sugar tolerance curve was noted. 

"We are indebted to A/S Medicinalco for placing the experimental prepara- 
tion at our disposal. 
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Fig. 3 c. Patient No. 3. 

From May 14lh, 19!! (lie patient was again trealeci with Physex ,WO 
I. U. daily for a fortnight, and thereafter with the same do.se twice weekly 
for 2 months. In this period the patient was also given a .synlltcfic estrogen 
substance (Sexadien), 2x3 tablets daily, furthermore, thyroid gland 
tablets no. 1, 1 tablet daily. Slate of health again better in this period. 

As a total result of the Physex trealrnoat may he slated that tlie jiati- 
enl’s tircdne.ss was 'improved to some extent: Her appearance altered, the 
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hair on the head became vigorous and curly (See figures 3a and 3b) Her 
weight increased by 11.3 kg. Apart from this, no effect of the treatment 
was seen, thus no growth of the pubic and axillary hair was observed. The 
patient had steadily periods of somnolence of several days’ duration. The 
headaclTe was unchanged, present daily and had together with the tiredness 
gradual^ become the patient’s chief complaint. Temperature, pulse, blood 
pressure, metabolism, blood sugar tolerance curve and hormone analyses 
showed low values as previously Of late, we have tried to treat the patient 
with cortico-adrcnal hormone (Percorten), and apparently this treatment 
has had a favourable effect, as the blood pressure became normal, the 
patient’s tiredness and somnolence ceased and the headache disappeared. 
We cannot yet with full certainty give our opinion of the effect of the cortico- 
adrenal hormone, as the observation period has still been too short. In a 
later article we shall revert to this question. 

The anemia (Hb 70 % — red blood corpuscles 3.83 millions) was not 
influenced by the Physox treatment as previously observed by Mogensen 
(16). 


Epicrisis. 

Woman, 50 years. When the patient was 29 years old, menstrua- 
tion ceased after a strong bleeding in connection with her last 
delivery. Immediately hereafter the patient’s disease developed 
with loss of pubic and axillary hair, cessation of libido, exhaustion, 
somnolence and headache. The last 4 years before the commen- 
cement of the Physex treatment the patient had lost 8.9 kg in 
weight. 

On examination, the hair on the head was found to be thin, 
lacking axillary and pubic hair, the skin was pale as wax, 
atrophic and pigmentation in the form of stains. Pronounced geni- 
tal atrophia. Furthermore, hypothermia, bradycardia, hypoten- 
sion, hypometabolism, anemia, practically flat blood sugar tolerance 
curve. 

Treatment with gonadotropic hormone [Physex (Leo)] caused 
some improvement; the patient felt less tired, the weight increased 
by 5.8 kg in the course of 1 months, the hair on the head became 
vigorous and curly. On the other hand, no improvement of the 
above-mentioned objective and subjective symptoms parti- 
cularly the headache had undergone no change. 
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Pathogenesis. 

In 1909 Fomanek (7) published a case of strong cachexia, 
n-here the picture of the disease corresponded completely to that 
of the case reported later by Simmonds. By the autopsy it was 
found that a cystic tumor had arisen from the stalk of the pituitary. 
However, the first to give an account of the picture of the disease 
was Simmonds (24) with a publication in 1914, where he believed 
that the disease Tvas due to a necrosis of the anterior lobe of the 
pituitarj^ arisen from septic emboli in connection w'ith a puenieral 
infection. 

In 1916 Simmonds (25) published 2 cases, where the lesion 
of the anterior lobe of the pituitary was caused by a liasojihilc 
adenoma* 

Since then, several cases of Simmonds' syndrome verified liy 
autopsy have been described in the foreign literature. The com- 
mon autopsy finding was almost always a lesion of I he anterior 
In'pophysis. 

In some cases the destruction was due to tumors, primary or 
secondary, partly localized to the pituitary gland itself, partly to 
its surrounding. [Formanek (7), Simmonds (25), Hdnlinger & 
Strieker (10), Lang (13), Ufogihiitzky (18), Ailkcn & Russel (1), 
Weinstein (30), Plummer & Jaeger (19), Foley, Snell A Craig (6)]. 

More seldom were found luetic changes (Jaffe) (11) and tubercu- 
lous changes (Jacob) (12). 

In a great deal of cases were found fibrosis and atrophy of lljc 
anterior hypophysis without signs of inflammation or tumors — 
Simmonds’ syndrome sensu strictiori. [Simmonds (24), Tauber (27). 
Meng (15), Altman (2), Silver (23), Bratton & Field (,5), Stewart 
(26), Rose & Weinstein (20), Gallavan & Steegmann (8), Thiir (28). 
Sheehan (21), Bergstrancl (3), Hinsch & Bcrl)crick (9). 

According to Sheehan (22) Simmonds’ syndrome is in by far the 
most cases due to such a necrosis of the anterior pituitary, arisen on 
account of thrombosis of the vessels in connection with a difficult 
delivery with postbleeding, 

Sheehandias thus in a number of women died in ilic pucrpeiium 
ound fresh necroses in the anterior pituitar^^ due, it is believed, 
to a thrombosis derived from the collapse after a lieavy blecdiim 
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Common to our three patients is that their disease commenced 
after a heavj’' bleeding in connection with their last delivery. As, 
furthermore, in none of the cases signs of tumor were found, it is 
natural to assume that all three cases are due to the sequela of a 
puerperal necrosis of the anterior pituitary, i. e. Simmonds’ syn- 
drome sensu strictiori. 

In conformity herewith the autopsy (case 1) showed a marked 
atrophy of the anterior lobe of the pituitary, without signs of tumor 
or inflammation changes. 

In case 2 the possibility cannot with full certainty be excluded 
that the lesion of the anterior lobe of the pituitary may be due to 
tuberculous changes, as an adenitis colli tuberculosa has ben 
demonstrated in the patient. As the patient has had a lupus 
erj’thematosus it cannot with full certainty be left out of considera- 
tion that her disease may be due to a lupus erythematosus dissemi- 
natus. As her symptoms have developed in immediate connection 
with a delivery with heavy post-bleeding, it is, however, also in 
this case most likely that the question is of a post-partum necrosis. 


Treatment. 

With regard to the literature concerning the treatment of Sim- 
monds' syndrome reference is made to Mogensen’s survey (17). 

A lowered respectively a ceased function of the anterior hypo- 
physis must be regarded as the primary feature in the picture of 
the disease, and therefore the most rational treatment must be a 
therapy with anterior pituitary hormone. In the treatment of 
patients no 2 and 3 we have employed the gonadotropic hormone 
Physex (Leo), derived from human pregnancy urine (a luteinizating 
chorionic hormone). 

In the treatment with Physex we have not obtained quite as 
good effect as Mogensen (16). Possibly this is due to our commenc- 
ing the treatment too late (18 and 21 years after the beginning of 
the disease), the prolonged insufficiency of the anterior pituitary 
having caused atrophy of the ovaries. 

The atrophy of the anterior pituitary that had lasted through 
•a long period has in our cases probably caused a pluriglandular 
insufficiency with secondary atrophy of the glands with internal 
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secretion 5Ye have therefore furthermore tried to treat Llicse j^ati- 
ents with a substitutional therapy with a synthetic oestrogen pre- 
paration (Sexadien), thyreoidine and cortico-adrcnal hormone, rhe 
principal symptoms by Simmonds’ syndrome arc the asthenia, 
the headache, the somnolence and the hypotension; all these, may 
be connected with an insufficiency of the suprarenal cortex. All 
these symptoms disappeared on ircalment with cortico-adrcnal 
hormone (Percorten). In a later report a detailed account will be 
mven of the results of this treatment with cortico-adrcnal hormone. 

o 


Summary. 

A report is given of 3 tj^iical cases of .Simmonds’ syndrome in 3 
women at the age of 66, 52, and 50 years. In all 3 cases the disease 
has arisen in connection with a heavj’' bleeding after the last delivery 
and is due, it is believed, to a post-partum necrosis of the. anterior 
lobe of the pituitary. 

In conformity herewith the autop.sy (case 1) showed a violent 
atiophy of the anterior piluilar}’’, splanchnomicria and atrophy of 
the genitals. — Only in case 1 cachexia was found. 

2 of the patients have been treated w'ith gonadotropic hormone 
[Physex (Leo)] through longer periods. During this treatment 
some improvement of the tiredness was observed, the hair on the 
head became more vigorous and the weight increased. On the other 
hand, blood pressure, metabolic rale, blood sugar tolerance curve, 
pulse and temperature were still found to be low as before, noi was 
the headache influenced by the Physex treatment. 'J’iiere was no 
growth of axillary and pubic hair. 
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Helsingfors. 

(Submilled for puhiicalion Scplcmhcr 18, 1913). 


The Problem. 


In a previous comniunicalion (IV) tlic veticulocyLe. response 
and course of remission after removal of the worm in patients with 
Diphyllobothrium latum and pernicious anemia was studied. It was 
sltown that in most cases the expulsion of the worm was followed by 
a definite reticulocyte response and a rapid blood regeneration; in 
these cases the anemia could be regarded as caused Ity the parasite. 
The fact that a complete remission of pernicious tapeworm anemia 
is attained after the expulsion of the worm, witliout any other anti- 
anemic treatment having to ])c resorted to, was considered to indi- 
cate that the patients have at their disposal all the sulistances 
necessary for the endogenous production of the antiancmic prin- 
ciple. Obviously these substances are available immediately after 
the worm cure, taking into consideration how quickly after llfis 
the remission sets in. This must above all imply that Castle’s 
so-called intrinsic factor is at once available. 


‘ Aided by a grant from the Nordisk Insulinfond. 

- Previous communications; Acta mca. scand. I; IQO, 436 {1939V TT- 70 / 
459, (1939)! HI; lOS, 502 (1940); IV: 705, 516 (1940); V: 105, 540 (1940). 
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Direct proofs of this being the case have been put forward in 
Communication V. 

Castle’s theory regarding the formation of the antianemic 
principle comprises, however, that an interaction takes place be- 
tween the endogenous intrinsic factor and an exogenous factor, the 
extrinsic factor. Because of this the following question arises: 
what are the conditions after the expulsion of the worm, if the, 
patient’s food does not contain any extrinsic factor? 

In the studies of the blood -regeneration after the worm cure, 
as related in Communication IV, no attention had been paid to the 
patients’ diet. They received the ordinary hospital fare, con- 
taining a fair amount of meat, milk and other animal products, 
that is foods known to contain extrinsic factor. It was necessary to 
eliminate these food-stuffs from the diet, for the purpose of exa- 
mining the remission in the absence of the factor in question. 


Methods. 

Below some experiments illustrating the importance of extrinsic 
factor for the process of remission are related. The experiments 
have been carried out on patients, whose pernicious anemia before 
hand was presumed to be due to infestation with the worm; all of 
them were fairly young, between 20 — 41 ^''ears old, most of them 
soldiers and many of them had free hydrochloric acid in the gastric 
contents. 

The experiments were carried out in such a way, that the 
patients immediately upon admission were put on a diet, presumed 
to be free of extrinsic factor. The tapeworm was expelled after 
some days. The diet in question was maintained for a further 12 — 
18 days, that is long enough to enable a distinct reticulocyte res- 
ponse and a commencing remission to appear, in case the absence 
of extrinsic factor had not been of decisive importance. After this, 
varying quantities of stuffs, known to be sources of extrinsic factor, 
were added to the diet, and the effect studied. The basal diet did 
not include the following ingredients; meat, liver and other glan- 
dular organs, milk, cream, cheese, eggs, fish, bread (with the ex- 
ception of white French bread), and grain foods. The diet consisted 
exclusively of the following food-stuffs: 
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)3utter 

sugar 

French bread, biscuits 

potatoes, potato-flour, 

rice, manna croup,, spaghetti, 

swedes, carrots, artichokes, beetroots. 

cucumber, cauliflower, cabbage, leaf vegetables, peas, 

bilberries, red whortleberries, plums, F'hubarb, mixed dried fruit, 

mushrooms. 

During the latter parts of the experiments extrinsic factor in 
the form of meat and milk, only meat, only milk, caseinc, pcpton, 
brewer’s yeast, yeast extract or so}'’ bean, were administered as an 
addition to the basal diet. 

In order that the experiments be approved of, tlic rather onesi- 
ded basal diet had to be rigidly adhered to. Tins demanded a con- 
siderable co-operation on the part of the patients. 1 he experiments 
could, hoAvever, in spite of this difficulty be carried out satisfac- 
torily in a sufficiently large number of cases. 

Results. 

In tapewonn anemia patients on mixed diet the procedure after 
a worm cure is as follows, as shown in communication IV, The in- 
crease of the reticulocytes usually begins in 4 — 6 days. I1ie reti- 
culocyte peak is reached in 7 — 13 days. The regeneration of the 
erythrocytes begins immediately after the expulsion of the wonu 
and takes place at a speed of on the average 100,000/1 mm^ per 
day. No initial deterioration of the blood picture immediately 
after the expulsion of the worm is observed. 

In the absence of extrinsic factor in the food, however, the 
course of events is, generally seen, as follows. As a rule no increase 
in the reticulocytes is observed, in spite of waiting about 15 days 
after the expulsion of the worm. Neither do these cases show any'' 
increase in the red blood corpuscles; the erythrocyte curve remains 
at an unaltered level or shows even a falling tendency. In some cases 
the fall has been so considerable, that with a view to the patient’s 
condition it has been necessary to break off the experiment, i. e, 
to commence a mixed diet, or even some times to give a few liver 
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• injections in order to induce remission more quickty. These cases 
have naturally been omitted from the report below. 

In all cases the situation alters swiftly as soon as substances, 
known or supposed to contain extrinsic factor, have been added to 
the diet. A strong reticulocytosis sets in and the blood values im- 
prove quickly. 

Sometime it has happened that a slight reticulocytosis has 
appeared after the worm cure, perhaps even accompanied by a 
certain increase in the red blood corpuscles, probably due to the fact 
that the diet, in spite of all, has not Ijeen wholly free of extrinsic 
factor. If such a reticulocyte response has appeared immediate!}' 
after the worm cure, it is, however, followed by a new, as a rule 
considerably higher peak after substances rich in protein have been 
added to the diet. 

A detailed investigation of the results, as refeiTed to in the 
diagrams in figs. I — 12, reveals the following facts. 

In the first experiment (fig. 1) the reticulocytes began to rise 
six days after the worm cure, that is in due time according to the 
experiences I have previously reported. This reticulocytosis did ndt, 
however, reach a higher peak than 6.8 % on the tenth day, and the 
blood values improved only slightly. 15 days after the worm cure 
the patient began to receive 100 g meat (boiled or fried) as well as 
200 g milk per day in addition to the basal diet. An extremely 
strong reticulocytosis set in, culminating at 35 % 9 days after 
meat and milk had been added to the diet. The blood regeneration 
proceeded speedily after this, without any further therapy. 

Another experiment, not reported here, with meat and milk 
gave similar results (cf. Nordisk Medicin 11, 2877, 1941). The 
meat quantity had in this instance to be increased to 150 g before 
a satisfactory remission could be obtained. 

The fact that also meat alone, which as known is the most imp- 
ortant source of extrinsic factor, can induce a remission, is shown 
in fig. 2. Eighteen days after the expulsion of the worm, 150 g 
meat per day was added to the diet. Tlie effect was, as can be seen, 
exceedingly powerful. Three different reticulocyte peaks followed 
each other, the first and highest reached 31.4 % (11 days after 
meat had been added to the diet). 

Experiments have also been carried out with cow's milk alone 
Fig. 3 shows, how an additional 1 — 1.5 litres of milk causes a strong 
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blood regeneration. Two other experiments, technically less suc- 
cessful, gave similar results. 

Figs. 4 and 5 show the results of hvo experiments with Ham- 
marsten’s caserne, which was administered mixed with water. In 
the first experiment the daily dose was to begin with 25, later on 
50 g, in the second experiment to begin with 30, later on 60 g. A 
somewhat slow but unmistakable reticulocyte response and in- 
crease in hemoglobin and erythrocyte values could be observed. It 
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Fig. 3. Case 42. 


was very difficult for the patients to consume the caseine in the 
form given to them. It is therefore probable that a part thereof, in 
spite of all control, was lost. 

Tlie following t^vo tests, given in figs. 6 and 7, show the parti- 
cularly strong effect of a commercial pepion preparation in quan- 
tities of 40 and 20 g per day respectively. Also this preparation 
tasted badly and was unwillingly taken by the patients. 

Besides meat brewer's yeast is well known as a substance rich 
in extrinsic factor. Fig. 8 shows, that an addition of 90 g yeast 
to the basal diet caused a swift improvement in the ])lood values 
in a case, where the patient before the worm cure had received 
some injections of a liver preparation, but where the blood regene- 
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ration had stopped. On account of the liver medication given be 
forehand, the reticulocyte curve is in this case of lesser importance. 
Fig. 9, however, shows a distinct reticulocyte peak and a com- 
mencing remission after the patient had begun to receive brewer s 
yeast. The reticulocyte crisis is, however, apparently submaximal, 
judging by the fact that a new, although somewhat lower peak 
appears after the yeast has been exchanged with 200 g meat. 

The next test was made with the intention of examining tie 
effect of a commercial preparation of yeast extract. Tlie prepara 
tion in question^ consists of a concentrate of Saccharomjce , 

^ i>Lahtis buljongcxtrakt — LahcTen neniivoimai>, produced by Ui 
O/Y Lahden Polltimo A/B. 
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Fig. 7. Ca.sc 46. 

cultivated on sulphite lye and prepared in vacuum at a tempera- 
ture, not exceeding about 60° C. According to the factory’s dec- 
laration this yeast extract contains about 33 % protein as tvell as 
the B-vitamines of yeast. The extract dissolves in water to a tastj' 
broth, vdllingly taken by the patients. It is, therefore, partic- 
ularly suitable for tests of this kind. 

In the test given in fig. 10 a reticulocyte peak of 12.4 % appeared, 
as well as a certain increase in the blood values after the wonn cure, 
already before the patient had begun to receive yeast extract. As 
soon as this, however, had been added to the diet a new rcticulocy- 
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tosis of not less than 28 % set in, in addition to "wliich the hlood 
remission was liastened. 

Finally it was of interest to examine, how remission turned 
out at the administration of a vegetable protein. Soy bean powder 
which as loiown is rich in protein, was used as test substance in 
two tests. The daily dose was 50 g. As shown in fig. 11 a distinct 
although slow improvement in the hlood values as well as a reticu- 
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locj'te peak of 17 % was noted in the first test during the soybean 
period. After the soy bean powder had been exchanged with yeast 
extract (cf. above), a new and considerably stronger reticulocyto- 
sis (28 %) appeared, however, and the increase in erythrocytes 
and Jiemoglobin was enhanced. The second test (fig. 12) gave 
similar results; during the soy bean period a slow reticulocytosis 
(8.8 %) followed b}' a new reticulocyte response of 16.6 % after 
the soy bean had been exchanged with yeast extract. The con- 
clusion arrived at is, that also soy bean contains the extrinsic 
factor necessarj'' for the remission, although in smaller quantities 
than for example yeast extract. 
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Comment. 

The results given above arc in agrecmcnl with Castle’s theory. 
After a worm cure remission appears in patients with pernicious 
tapeworm anemia only in case the diet contains certain substances 
rich in protein, the same that Castle have found to be sources of 
extrinsic factor. Had the tests turned out differently, it would 
have been difficult to bring them into accord with Castle’s theory, 
niis fact is of certain interest, considerig the criticism which from 
some quarters has been directed against the thcorj'' in question. 

Tlie observations made are of great importance for explaining 
the question of the pathogenesis of tapeworm anemia. This prob- 
lem will later on be taken up for discussion in another connection. 
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Fig. 12. Case 51. 

From a clinical point of view it is of importance to affirm, that, 
patients with pernicious tapeworm anemia, treated with the worm 
cure, should be given a diet particularly rich in animal protein 
if a satisfactory remission is to be attained. 

Summary. 

In patients with pernicious tapeworm anemia, who are given a 
diet consisting of carbohydrates, fat and vegetables and thus pres- 
umably poor in Castle’s »extrinsic factor)), blood remission fads 
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to appear after the expulsion of the Avorm. After substances, rich 
in protein and probably containing the »extrinsic factors), have been 
added to the diet, the blood values, however, improve quickly. In 
this way remission has been caused by meat, milk, Hammarsten’s 
caseine, commercial pepton, brewer’s yeast and a concentrated 
yeast extract, as well as — ^ to a lesser degree — by soy bean protein. 


Cases. 

The correctness of the diagnosis pernicious anemia was in all inslahcos 
without any doubt, in spite of the fact that, due to war conditions, only 
the most important diagnostic procedures could be carried out. In all 
patients ova of Diphyllobothrium latum were observed at the beginning 
of the treatment. The worm cures were successful and after these ova 
Mere no longer observed in the. stools. Only important positive data are 
given below. The f3ahli-units are uncorrecled. 

Case 40. Maria Kospital. 274/41. Woman of 2G years. Fig. 1. Three 
years ago nephritis, face and feet swollen. Adnexitis for a couple of rears, 
r or 6 months pale, tired, nervous. Sometimes nose-bleeding. 
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Slight edema, both ankles. Blood pressure 130/80. Urine: no protein 
no sediment. No fever. Diameter of R. B. C. (on admission): mean dia- 
meter 7.71 n, limits 3— 10/^. Histamine test (on admission): 47 ml/1 hour, 
HCl 30, TA 43, pH 1.9. — At the worm cure 22 mm of Diphyllobothrium' 
latum was expelled. Weight rose at the hospital from 40.1 to 42.8 kg. 

Case War Hospital No. 26. 5158/42. Soldier of 41 years. Fig. 2. 
For 10 years dyspeptic troubles, stools irregular. For a couple of months 
tired, sometimes an increased temperature. Increasing weakness and gid- 
diness. Some enlarged lymph nodes on both sides of the throat (since 
childhood). The 5 first weeks some temperature and tendency to diarrhoea. 
In the beginning bleeding gums. Ewald-Boas (on admission): No free 
HCl, reaction acid to lakmus. 

Case 42. War Hospital No. 26. 10433/43. Soldier of 32 years. Fig. 3. 
For 3 weeks increasing fatigue, dizziness, dyspnoea, sore tongue. Has 
been paler than usual for about 6 weeks. 

Pale, subicteric. Tenderness over sternum. Tongue smooth. No fever. 
Ewald-Boas (on admission): no free HCl, TA 22. At the worm cure 20 m. 
of Diphyllobothrium latum expelled. 

Case 43. War Hospital N:o 26. 634/41. Soldier of 33 years. Fig. 4. For 
7 years chronical joint troubles. Has had worm for many years. Since 3 
months ago increasing paleness and weakness. Tongue burning. 

Left ankle and right knee slightlj’- swollen and tender. Ache in the right 
shoulder. Heart somewhat enlarged. Soft systolic murmur. Small ulcera- 
tion in the oral mucosa. Histamine test (on admission): 60 ml/1 hour, no 
free HCl, TA 5 much mucus; (on discharge) Ewald-Boas: 50 ml, no free 
HCl, TA 16. First two weeks fever. Constant troubles with the joints. 
At the worm cure 30 m of Diphyllobothrium latum expelled. 

Case. 44. War Hospital No. 26. 6057/42. Soldier of 23 years. Fig. 5. 
For 3 months increasing weakness, dizziness, trembling. In the beginning 
sore throat. 

Ewald-Boas (68th day): 50 ml., no free HCl. No fever. Weight rose 
from 61 to 65.5 kg. 10 m. of worm expelled. 

Case 45. War Hospital No. 26. 5509/42. Soldier of 36 years. Fig. 6. 
Seen worm a year ago. For 4 months burning sensation in the abdomen 
and diarrhoea. Increasing fatigue. 

Subicteric. Tenderness over sternum. Edge of tongue red and smooth. 
Heart: several premature beats. During the first 3 weeks a slight tempe- 
rature. Weight rose from 66 to 73.7 kg. 34 m of worm expelled. 

Case 46. War Hospital No. 26. 6148/42. Soldier of 20 years. Fig. 7. 
Has last seen worm in stools 1 % years ago. Has never taken worm cure. 
For some months increasing giddiness, fatigue and paleness. For a coup e 
of weeks sore throat and tongue. 


ON THE REMISSION AFTER REMOVAL OF THE WORM ETC. 


95 


Somewhat emaciated and pale. Tongue smooth 
Boas {60lh day): Free HCI 30, TA 49. The first 3 ^veeks slightly sub-fe^ e- 

vish. Weight rose frcm 55 to 64.3 hg. 


case 47. War Hospital No. 26. 6297/42. Soldier of 42 years. Fig. 8. 
Has never taken worm cure. For a couple of months tired and pale. Often 
diarrhoea. Has seen worm. Received 10, 7 and 5 days before admission 
liver injections (Heptomin, Medica). Blood picture 5 days before admis- 
.sion: Hgb 36, R. B. G. 1,580,000, W. B. C- 4200. 

Pale and thin. No rise in temperature. Ewald-Boas {on discharge): 
Free HCI 19, TA 38. Weight rose from 57.1 to 63 kg. 


Case 48. War Hospital No. 26. 7435/42. Soldier of 30 years. Fig. 9. 
2 years ago tended for nanemia)) at hospital for 3 w'eeks. Has never seen 
worm. For a couple of weeks fatigue and giddiness. 

Tongue smooth. Eyelids swollen. Urine normal. The first three weelcs 
fever ad 38.5° C. Ewald-Boas (on admission): 40 ml., no free HCI. TA 15. 
Weight rose from 69.2 to 73 kg. 20 m. of Diphsdlobothrium latum expelled. 


Case 49, War Hospital No. 26. 9137/43. Soldier of 27 j'^ears. Fig. 10. 
Since about 3 months increasing weakness and paleness, sore tongue and 
paresthesias in fingers. Some abdominal discomfort. Has seen worm in 
stools. 

Pale, rather icteric. The first 5 days some fever. Tongue quite smooth. 
Spleen palpable on deep inspiration. W'eight rose frcm 55.4 to 64.6 kg. 


Case SO, War Hospital No. 20. 9730/43. Soldier of 3 years. Fig. 11. 
Pleurisy in 1938. For three months increasing fatigue, dyspnoea and dizzi- 
ness. No dyspeptic troubles, stools regular. 

Very pale. Tip of tongue glistening. Spleen not enlarged. During the 
first three weeks fever, usually not over 38° C. Ewald-Boas {on admis- 
sion): no free HCI, TA 40, 64th day: free HCI 65, TA 81. At the worm cure 

91 m of Diphyllobothrium latum expelled. Weight rose from 61 6 to 
68.2 kg. 


Case 51. War Hospital No. 26. 9622/43. Soldier of 27 years Fig 12 
For 4 months increasing weakness, paleness and heart palpitations. 

purath^ mi f 1 ^ s«P- 

SSl 3 tT ««bsided. Ewald-Boas {66lh day): free 

HU 35, TA ol. Weight rose from 55 to 60.3 kg. ^ 
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The Bilirubin Excretion Test as a Functional Liver 
Test. With Remarks on the Course of the Curve 
of the Serum Bilirubin. 


By 

TORBEN K. WITH 1 
(Submitted for publication July 2(), 1943). 


Tlie bilirubin excretion test introduced by Eilbott (1927) is 
recommended by several investigators as a clinically valuable func- 
tional liver test, especially in chronic diseases of the liver. Its 
theoretical foundations are regarded as very clear, and apparently 
also clinical experience has shown tliat it can be useful (cf. Broch- 
ner-Mortensen, 1935; Miller and Machella, 1940). As, however, it 
is only quite recently that the methods of serum bilirubin deterr 
mination have become fully reliable (cf. With, 1942, 1943), and 
the investigations on bilirubin excretion tests as functional liver 
tests are all carried out with older, not fully reliable methods for 
determination of the serum bilirubin, a renewed investigation of 
this test is wanted. 

As the new methods for determination of the serum bilirubin 
can be used also as micro-methods on cutaneous blood, it is further 
possible to follow the excretion curve of the. serum bilirubin with 
frequent analyses on cutaneous blood, and in this way one might 
a priori suppose that evidence of importance might be found which 

^ The studies here presented were carried out witli tlie aid of a grant from 
P. Carl Petersens Fund 
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either in cases of severe jaundice — in order to produce a rise reasonably 
great in proportion to the initial value of the serum bilirubin — or in cases 
without jaundice simply in order to investigate the relation between the 
dose and the rise in the serum bilirubin concentration. 

All the serum analyses were performed with Wiih’s (1942, 1943 ) modi- 
fication of Jendrassik and Grdf’s (1938) meihod. The determinations on 
urine were carried out with WitlTs (1942) modification of the same authors’ 
method for urine. 

A discussion of the theorelical foundation of the bilirubin excretion 
test will not be given here; the reader is referred to the comprehensive 
review by Brochner-Mortensen (1935). It is to be mentioned, however, 
that the idea of the test is that the injected bilirubin is eliminated from the 
serum only through the activity of the liver, and, accordingly, the reten- 
tion of bilirubin will be an expression of the functional activity of the 
liver — at least with regard to its capacity for excretion of bilirubin. 


The Patients Tested. 

As seen from the tables, the tested patients consisted in 21 per- 
sons without any liver lesion, 5 patients with diseases which possibly 
could cause impairment of the liver function, 2 patients with 
obstructive jaundice without demonstrable impairment of the liver 
function, 19 cases of acute hepatitis and 16 cases of chronic or 
recurrent hepatitis. The diagnoses were made in the usual way, 
on the annamnestic data and clinical observations, supplemented 
by functional liver tests and certain other laboratory tests (deter- 
mination of bilirubin in serum and urine, determination of urobilin 
in urine, Bauer’s galactose test, determination of serum proteins, 
serum prothrombin, serum phosphatase, Takata-Ara reaction and 
counting of thrombocytes). 


The Rise in Serum Bilirubin in Relation to Dose and 

Body Weight. 

A priori it seems more consequent to vary the injected dose of 
bilirubin with the weight of the tested person but, for practical 
reasons, mostly a fixed dose (50 mg) is used, as the absolute rise in 
the serum bilirubin is thought to be only of secondary importance 
and the retention without relation to the injected dose. 

The tables show that there cannot be any simple relation 
between the body weight and se rise of the serum bilirubin, and 
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this impression is furtiier stressed by the graphical presentation of 
tlie observations (Diagram 1). With the exception that — for the 
dose of 50 mg — the greatest rises (above 2.5 mg per 100 ml) are 
found only in persons weighing less than 40 kg, the dispersion of the 
points is too great to be compatible with any particularly close rela- 
tion between body weight and bilirubin rise. So, it seems to be cor- 
rect to give a fixed dose of 50 mg regardless of body Aveight. 


Rise in 


Diagram 1. 

serum bilirubin in relatio i to body weight. 
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meclianionl ini.xiii” of Iho injoclcd luliruhin willi the circiilalin-T 
blood. To illuslrale Ibis more clearly lines are drawn in the dia- 
ijrain: lbe.se lines are consinicled on Ibe basis of Ibc a.ssiiinplion 
Hint Ibe injeeled bilirubin is mi.ved wilb tbe circiilalinfi blood 
plasma, and Ibe amoiinl of plasma — mean value and liniils — 
calculated from Ibe body wei<<bl. 

Tlie calrubilioiis of (lie aniDunl of plasma from Ihe body wei{,dit are 
basoil on (lie resuK.s olilained by Ibiii .Madsen (Idac.) with (he diphleria 
antitoxin method — a method Kivinir restill« in f,'ood agreement with (|ip 
carbon monoxide metlrnd (cf. .Madsen, ji. :i\). In normal malrs he found 
T.a.'i ± I.S'i 1. blood per lOO hg of body weight and in normal females 
O.K.'i ^ and within the.se limits projioilionality between the body 
weight :imt the volume of circulating blood (cf. .Madsen, |>. 110). So, a.<-- 
ther,' is a faiily good propoitionalily belwien body weight and blood 
volume, we have c.ih ulated the blood volume from the weight without 
takiiyg notice of the height of the patients. I'or the sake of convenience we 
have used a common mean for men and wommi “• 1/2 I. per 100 kg — and 
used the extreme uj>per ami lower limits found by .Madsen (;. c., O.tO and 
.'■>.01 I. ]ier 10 ') kg.). In constructing the lines the bilirubin injected Wii.' 
imagined to be distrilmted evenly over the plasma jihase of the circulating 
blood — reckoned as 2;'3 of the blooii vohime — , ». c., t.s and (>.;) l.per 
100 kg for respectively miniinuin, mean and maximum blood volume. The 
line (1) to the extreme left of the diagram corresponds to the maximal blood 
volume (minimal bilirubin rise) after injection of aO mg bilirubin; the next 
line (2) (lorresponds to the mean blood volume for .’>0 mg, and the next (.3) 
to the minimum blood volume (maximum bilirubin rise) foraO mg injected. 
Line U is practically identical with the line corresponding to (he lower 
limit (maximum blood volume) for tbe dose of 100 mg and with tl\c mean 
line corresfioiiding to tin* dose of 1i> mg. Line -t illustrates the calculated 
mean rise for (he dose of lOO mg ami Line ."> the one for the dose of KaO ing.; 
the last line is practically identical with Ihe iijipcr limit for the dose of 
100 mg. 

One rni.olil lliink llial Ihe cxplanalion of Uie finding of .smaller 
valuc.s for the hiiirubin rise than expected from the calculations 
— and this is the case c.specially for tlio larger doses — xvas a rapid 
diffusion of the hiliruhin info the li.ssuc fluids or a fixation of it 
to Ihe circulating blood cells or fixed cells in close relation to the 
blood (c. (}., the reticulo-endothelial system). If this were the 
case lo any great extent, however, one would not find the points 
corresponding to .')0 mg biliriihin evenly distributed round their 
calculated mean line, as is really the case, hut find the majority of 
them to the left of this line. Such a shift lo the left, on the other 


,HE BlLmUBlN BXCnBT.OE TEST *S * BU«CT,0»AL UVEE TEST. 101 

tand is well pronounced in the case ol the points corresponding 
to 100 and 150 mg in relation to then mean ® 

respectively). But, the remarkably Ingh r.se oor«spond.ng to t e 
sinole test with 75 mg goes in the opposite direction and is, by the 
way, difficult to understand; an analytical error is not P™ la i c, as 
the serial determinations during the test seem to s low la ^ ■ le 
value of the rise cannot haye been very much too liigb (1 le 
value after 5 min. was 10.8 that after 15 min. 10./). i ieon> 

way of explaining this remarkable rise seems to he the assumplioji 

of incomplete mixing of the bilirubin with the circulating plasma 
or an abnormally low blood volume in this particular patient. 

In this connection it may further he stressed that for purely 
physical reasons one cannot assume a rapid diffusion of the injected 
bilirubin into the tissue fluids. For the injected bilirubin will imme- 
diatel}'' be bound to the serum albumin (Cf. Bcnnhold, Snapper and 
Bendien, Waldenstrom and Pedersen) and tliis fixation to the 
serum protein Avill prevent a rapid diffusion. 

Diagram 1 shows further that there is no difference between 
the rise in the serum bilirubin in patients without a liver lesion 
and inpatients with liver diseases; the great individual variation of 
the initial bilirubin rise seems not to be connected with the liver 
function. That several of the points for patients with liver disense.s 
lie close together is only because of the performance of more, than 
one lest in the same patient in several such cases. 

Also Brochner-Jlortensen (1935) found remarkably great variation in 
the rise of the serum bilirubin and was not able to give any explanation of 
if. He thought it possible tliat a varying amount of llio bilirubin wa.s 
oxidized before it reached the circulation; but this cannot by far explain 
the great variations, as only a small part of the bilirubin can be oxidized 
during the short time from the preparation of the solution to (he injection. 
It also goes against this explanation that very nearly tlie same rise was 
found in the same patient in the cases where more than one lost was 
performed (No. 25, 26, 31 and 38). 

Variations in the amount of circulating blood in proportion to llio body 
weight may explain a good deal of the variations in the ri.se, but hardly all 
of them. If this were the case, one would expect to find the points corres- 
ponding to the 50 and 100 mg doses distributed in the same way around 

circL'sTanctlLTT 



102 


TORBEN K. WITH. 


In this connection the experimental investigations of Dragstedt and 
Mills (1937) on dogs are of interest. In intravenous bilirubin tolerance 
tests these authors found a rise in serum bilirubin amounting only to 40 y 
of the values calculated from the plasma volume of the animals and tlie 
bilirubin dose injected. This discrepancy between the calculated and the. 
observed rise was rather constant — contrary to the findings in our inves- 
tigations. The bilirubin doses employed were 5 — 10 mg per kg body weight, 
i. e., 5 — 10 times greater in proportion than the doses used by us. As we 
found a pronounced tendency to a longer rise than calculated in the cases 
with doses of 100 and 150 mg — in contrast to those with a dose of oO mg, 
in which greater variations to both sides were observed — our findings 
for greater doses are in good agreement with those of Dragstedt and Mills. 
With rising doses, apparently, there seems to be a pronounced tendency 
towards a lower rise in the serum bilirubin than calculated from the blood 
volume. 

Dragstedt and Mills were not able to find any reasonable explana- 
tion of why more than half of the injected bilirubin, so to speak, vanished 
from the circulation without leaving ony trace. Their experiments, how- 
ever, made it probable that the liver had nothing to do wdth it. Further, 
they did not believe that the reticulo-endothelial system played any 
essential part, but they did not reach final conclusions on this point. 

Even when a satisfactory explanation of the great variations 
of the bilirubin rise and the disappearance of more than half of the 
injected bilirubin from the circulation in the case of great doses is 
lacking, the mere knowledge of these facts is of great importance 
in the valuation of the bilirubin tolerance test as a functional liver 
test. As the rise, the value of which is of essential importance to 
the calculation of tlie retention per cent, is subject to considerable 
variation, depending to a great extent on unknown factors and 
without connection with the liver function, one cannot say that the 
theoretical foundation of the bilirubin tolerance test as a functional 
liver test is very clear or simple. One is, on the contrary, compelled 
to say that if this test is to be used as a functional liver test, it must 
be entirely^ on empirical foundation. 

The Course of the Bilirubin Tolerance Curve. 

As greater variations in the serum bilirubin concentration 
shortly after the injection might take place which would influence 
the rise and the per cent of retention observed, the variations of the 
serum bilirubin during the first 15 minutes after the injection were 
estimated in a number cf cases (Table 1); The blood samples verc 
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Further, from Table 1 it is evidejit that the bilirubin rise as 
determined by one sample in the period of 3—5 minutes after the in- 
jection and one before the injection cannot be regarded as givino a 
precicely defined value. Wo have to reckon with variations of about 
10 per cent if the Lime for the taking of the sample varies about one 
mini! Le — as may very well be the case in practice. So the calcula- 
lion of the retention percentage can be only an approximation. 
At an}'- rate we have to reckon with rounded figures, and a sharp 
border between normal and pathologic values may hardly be drawn, 
d'he curves are presented in the Diagrams 2 — 4 and given 
with the same numbers as used in d'alilcs 2 — 5, which also give 

Table 2. 


Bilinthin Tolerance Tests on Palienfs wilhout Liver Lesions. 




Cl 

2. 

oi' 

cB* 


Scrum bilirubin 
(mg per 100 ml) 

M 


C 

c 

No. 

Sex. 

o- 

n 

tr- 

c 


Diagnosis 

Before 

After 

5 min. 

5. 5 

S 

p 

h 

in 

r 

0 


Female 

29 

150 

48 

Nervosismus 

m 

1.77 


1.41 

0.32 

22 


Female 

41 

149 

53 

Neurosis cordis 


2.20 


2.0G 

0.43 

21 

4 

Jtale 

11 

130 

35 

Enuresis noclxirna 

0.41 

3.08 

0.53 

2.67 

0.12 

5 

5 

Female 

13 

142 

37 

Xilnl 

0.20 

2.52 

0.59 

2.20 

0.33 

15 

7 

Alalc 

30 

IGS 

05 

Urctlierolilhiasis 

0.37 

2.03 

0.70 

l.CO 

0.33 

20 

8 

Female 

2S 

153 

51 

Nervosismus 

0.75 

2.42 

1.10 

1.67 

0.41 

25 

9 

Male 

19 

172 

75 

Nihil 

0.85 

2.50 

1.20 

1.65 

0.35 

21 

10 

Male 

21 

1C3 

08 

Pliysiological 

liyperbilirubincmia 

1.22 

2.31 

1.10 

1.09 

<0 

<0 

11 


21 

107 

08 

Neurosis cordis 

0.78 

1.90 

0.95 

1.12 

0.17 

15 



21 

107 

GO 

Nervosismus 

0.30 

1.79 

0.38 

1.49 

0.08 

5 


tnffHl 

18 

102 

58 

Chronic constipal. 

0.41 

2.74 

0.42 

2.33 

0.01 

<1. 

14 

Male 

52 

170 

07 

Canchrophobia 

0.95 

1.81 

0.83 

0.86 

<0 

<0 

15 

Male 

30 

104 

58 

Lumbago 

0.49 

2.43 

0.39 

1.94 

<0 

<0 

17 

Male 

51 

170 

74 

Gastritis chronica 

1.40 

3.49 

1.75 

2.03 

0.29 

15 

18 

Male 

39 

102 

m 

Colitis chronica 

0.97 

2.82 

0.90 

1.85 

<0 

<0 

19 

Male 

54 

101 

07 

Ulcus duodeni 

0.54 

2.04 

0.59 

1.50 

0.05 

3 

20 

Female 

14 

144 

38 

Nihil 

0.53 

3.81 

1.01 

2.28 

0.48 

21 

21* 

Female 

21 

173 

04 

Gastritis acuta 

0.58 

1.91 

0.72 

1.33 

0.14 

lu 

22* 

Female 

20 

159 

GO 

Nervosismus 

0.30 

2.12 

0.58 

1.76 

0.22 

13 

23* 

Male 

29 

159 

72 

Nervosismus 

0.72 

2.72 

0.89 

2.00 

0.17 

9 

24** 

Male 

32 

171 

64 

Gastritis chronica 

0.52 

2.93’ 

1.02 

2.01 

0.50 

21 


Dose; Generally 50 ntg bilirubin; Inil in Uie cases marked * 100 mg and in Ik® 


case marked ** 150 mg. 
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Table 3. 


Bilirubin Tolerance Tests on Palients with Possible Liver Lesioj^ 


No. 

mill 

Sex. 

’UOll 

> 

0:5 

c: 

c 

zr. 

< 1 <Jl 

'a 

r-* 

c— 

2 

T— 

r 

£ 

Diagnosis 

Serum bilirubin 
(mg per 100 ml) 

Cl 

zr 

C 

n 

Retention % 


S' ^ 

H. ^ 

3 

Female 

47 

154 

74 

Pancreatitis ac. 

0.63 

2.05 

1.14 

1.42 

0.51 

36 

6 

Female 

19 

165 

66 

Graviditas m. 11 

0.20 

1.S7 

0.34 

1.67 

0.14 

9 

35 

Female 

34 

157 

51 

Sprue 

0.21 

2.17 

0.77 

1.96 

0.56 

28 

16 

JIale 

49 

165 

68 

Alcoliolismus chr. 

0.5S 

2.24 

1.10 

1.66 

0.52 

30 

5S 

Male 

46 

178 

67 

Alcoholismus clvr. 

1.75 

4.02 

2.08 

2.27 

0.33 

14 

53** 

Male 

37 

171 

60 

Obstructive jaun- 

9.90 

13.3 

10.7 

3.40 

0.80 

22 






dice. Strictura pa- 












pillac Yatcri. 







63 

Female 

20 

155 

50 

Cholelithiasis 

0.50 

2.36 


1.S6 

0.25 

14 


Dose; Generally 50 mg bilirubin; but in the case marked 150 nig. 


brief clinical data on the cases as xvell as the scrum bilirubin values 
before the injection, 3 — 5 minutes and 5 hours after the injection. 
Generally, the curves may lie described as consisting of an ascend- 
ing part the first minutes after the injection (which is omitted in the 
graphs) and then a descending part which in the first 30 — 60 minu- 
tes is comparatively steep and later flattens to a line parallel with 
the horizontal axis; in some cases the last part of the curve may 
show a slight rise. Apart from these general features, however, the 
curves differ nidely. We have attempted — without success — to 
consider them as different expressions for a common principle: 
neither taking the logarithm along one axis nor both axes tended 
to balance the differences. 

The Result of the Bilirubin Excretion Test in Normals. 

As the curv'es vary so much (Diagrams 2 — 1) and about to the 
same extentinthe absence and presence of liver lesion, no conclusions 
may be drawn as to the liver function from the form of the curves. 
So we have only tte calculation of the retention as an expression 
for the liver function. Table 2 shows the results of tlie lest in *>1 
persons without any liver lesion, and Table 3 gives the correspond- 
ing values for o persons with a possible liver lesion and 2 cases of 
obstructive jaundice without demonstrable damage to the liver 
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Tlie pcrcenlage of retention 3 hours after the injection varied 
between 0 and 25 in the 21 normals with a mean value of 11.7 (cal- 
culated by reckoning all values below 0 equal to 0). Of the 21 sub- 
jects 8 showed values up to 5 %, 15 values up to 15 %, and 17 
values up to 20 %; only 4 cases showed values between 20 and 25 %. 

The percentage of retention 2liours after the injection varied between 
0 and 33, mean value 1G.2 %. -I cases sliowed up to 5 %, 8 showed up to 
15 %, 10 up (o 20 %. 18 up to 25 %; and 3 over 25 %. 


Diagram 2. 

Biliruhin tolerance tests in normal subjects and persons without ascertained 

damage to tlic liver. 



.Minutes after the injection of l)i’iruhin. 


TJie percentage of retention one lioiir after the injection varied between 
ID and 47, mean value 33.9 %. 3 cases showed up to 20 %, 5 up to 25 %, 9 
up to 30 %, 12 up to 35 %, and 17 up to 40 %. 

The percentage of retention y> and Yi liour after the injection will not 
be discussed liere, as they cannot he expected to be of much use in distin- 
guishing normal cases from pathologic, because the values in the first reach 
7(i %, in the latter 95 %, Tlie late retention after the injection will natu- 
rally be more suitable, as liere the normal values are lower, i.c., the differ- 
ence behveen normal and pathologic values may tlien he more pronoun- 
ced Ilian when the percent of retention is determined earlier. So, theoret- 
ically it would be preferable to use the jiercentage of retention after -1 
hours, but this would add yet anotlier hour to the already long fasting 
necessary for the lest; and this is inconvenient, at least to ambulant pa i- 
enfs. 
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The percentages of retention found by us in persons without 
liver damage lie somewhat above those observed by previous au- 
thors who all set the upper normal limit at 15 % and find the 
greater part of the values considerably lower (Brochncr-I\forten- 
sen; iVIiller and Machella). This divergence is probably due to differ- 
ences in the methods of serum bilirubin analysis employed. So, one 
has to assume that all the serum bilirubin concentrations reporl- 
ed in earlier investigations have been too low (cf. With, 1912, 19 IS) 

Diagnun 3. 

i3i iriibin tolerance test, on paticuls' witli acute Iicjialilis, 



Mimites after the injecUon of bilirubin. 


analyulll^n'eS^u'^lj^ "fu^™ 'vith the 

value after the inieclion ha, 1 , ^ r "'-''I H"' first 

value hefore and that 3 lioura 

transformed into wndireeb bilimi • ’"l^cled bilirubin is 

l^ilirubin is adsorbed bv Ihn , and .indireebt 

degree than ^direct.) bilirubin (v. rBlrgh^\qj^l''^ 
value immediately after the injection I n " ’ 

a relatively low percentano of the resi, i. c., 

good deal of the diffJr!nce hi r^i 'T 
<'xr lamed. retention pcrcenlages may hi* 
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In order further to illustrate the values found hy earlier authors, some 
figures may be cited: Harrop and Barron (1931), employing Ernst and 
Forster’s method in 12 normal subjects, found tlie value 0% in 9, and 
0—5 % in the otliers. Brochner-Mortensen (1935) found among 25 normal 
subjects 0 in 10, up to 5 in 15, up to 10 % in 21, and only in 4 cases 
10—15 % (IToilmeyer and Krebs’s method). It is also of interest that 
Harrop and Barron in several cases of anemia found values just as high as 
in diseases of the liver. 

1 able 3 shows lliat higher values may he found in some pati- 
ents without established liver disease than in normal persons (up 
to 36 % in our little material of sucli conditions). The two cases 
of obstructive jaundice, however, gave values within normal limits. 


The Result of the Bilirubin Excretion Test in Patients 
with Diseases of the Liver. 

19 cases of acute hepalilis were tested, the 11 in the icteric 
stage — among which tv'o witli severe jaundice — the remainder 
shortlj' after the disappearance of clinical jaundice; several were 
tested both during jaundice and later. The results are seen from 
Table 4, the full curves are given in Diagram 3. The percentages 
of retention showed the following distribution: 1 cases up to 5 %, 
S cases up to 15 %, 13 cases up to 25 %, and 6 cases between 25 
and 55 %; wlicn more then one Lest was performed, the values 
reckoned here are those obtained in the first test. The mean value 
is 20 % (11.7 % for the normals). 

According to Table 4, there docs not seem to be any closer cor- 
relation between the percentage of retention and the gravity of 
the clinical condition. Case 59, which was clinicallj'’ mild, showed 
a retention of 47 %, while Case 47, which was so severe that the 
death of the patient was feared, show^ed only a value of 18 %. 
Further, the moderate Case 51 showed the highest value found in 
the patients with acute hepatitis — 55 % — at a stage rvith rather 
pronounced jaundice and hiliruhinuria. Moreover, it is to he noted 
that Uvo cases of neoarsphenamine icterus in puerperal women 
(Case 28 and 48) both showed the retention 0 ^/o- 

Considering the cases in Avhich more than one test was per-^ 
formed during the period of clinical observation. Case 25 shoAved a 
falLin the percentage of retention (37% — 18%) parallel to the ame- 
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Table 4. 

JBitirubin Tolerance Tests on Patients with Acute Ilcpafilis. 


j Serum bilirubin 
I (m{^ per 100 ml) 

Remnrks 




25 iMale 3 
25a Male 3 

26 Male 2! 
2fia Male 21 

26b Male 2« 

27 Female j 3-1 
2S Female 1 2G 


29 Female IG 

30 Female 23 

31 Female 13 

31a** Female 13 

37 Male 20 j 

38 Male 45 

3Sa iSIalc 45 

39 Female 35 

45 Male 56 

“17* Male 39 

4S Female 18 


167 58 Mild case 2.07 3.72 2.67 1,65 0.60 37 

167 58 Same case 1 week 0.96 2.39 1.21 1.43 0.25 18 

later 

170 64 Moderate case 2.18 3.97 2.42 1.79 0.24 13 

170 64 Same case 9 days 1.34 3.15 1.48 l.Sl 0,14 8 

later 

170 64 Same case 19 days 0.82 2.56 1.02 1.74 O.20 12 

1 I rtM I 


later 

160 66 ^lild case 
159 64 N'coarsplicnaminc 
jaundice; pucriic- 
rium 

102 61 Mild case 1.38 2..56 1..38 1.18 0 0 

108 55 Mild case 0.80 1.86 0.85 1.08 0.05 5 

158 47 Pronounced case; 5.S0 8.78 6.52 2.92 0.66 23 

bilirubinuria ~ j 

158 .17 Same case 1 week 2.28 .5.12 2.02 2..84 <n <0 
later 
171 03 Mil,! 

1/3 /O Pronounced case 3.49 .5.00 .3.94 1.51 0 45 30 

li3 70 Snn,o case ,2 days 2.21 3..a7 2.5-1 l.:i,i n.';,;, I a., 

later 

163 71 Mil,, ease o.CO 1..,., O-O-l 0.0.5 0.25 

m 00 r ““ 2.2.1 0.72 32 

174 69 Grave case .j o.i ^ 

160 « A,!,., G.16 1.18 18 


0.81 2.13 0.82 j 1.32 0.01 < 1 
1.81 3.15 1.72 1.31 <0 <0 


^9 Male 27 
59 Female 16 
51*** Male 22 

50 Female 36 
57** Female 29 
^9 Female 38 

Dose: Generally 
*> 100 mg i 


103 74 Mild case o.69 1.34 0.94 0.65 

1/0 62 M.Id case 2.26 4.50 2.98 2 ‘>4 

799 52 Mild ca.se. M.aphar- 0.79 2.06 0.74 1.27 

sene jaundice; gra- 
viditas m. VIII 

178 62 Mild case o rn p 

757 50 MIM case 0 00 

<30 « Moderate case; ,.oc ltd SCO f” a-, 'tl 

bilirubinuria ' 

145 51 Mild ca.se 9 on q i-n 

153 53 Moderate case 3 H p'." <9 

154 54 Mild case 305 «-29 10 

9-26 I 4.50 I 1.41 0.65 .17 


in the cases niarked'*! ing iiUhc'cat T" 

'9 7hc case marked *♦♦. 


Retention % 
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lioration of the clinical condition and Case 31 showed similar fea- 
tures (23%— 0%); in the latter the percentage of retention be- 
came 0 when the serum bilirubin was not yet normal (2.28 mg per 
100 ml) a finding indicating that the percentage of retention can- 
not be an ideal expression for the capacity of the liver for bilirubin 
excretion. Also Case 38 showed a little decrease parallel to the 
subsiding of the jaundice (30%— 24%; serum bilirubin 3.49— 2.21 
mg per 100 ml.). Case 26, ho-\vever, showed constant values (13 %~ 
8%— 12%) during the subsiding of the jaundice (serum bilirubin 
2.18—1.34—0.82 mg per 100 ml). It is further to be noted that 
the Cases 31 rind 36 showed the retention 0 with increased serum 
bilirubin concentration (above 2 mg per 100 ml), and that the 
two cases with pronounced icterus and bilirubinuria showed high 
values for the retention. 

llic influence of bilirubinuria on the result of the test was 
investigated in some cases in which the bilirubin output in the 
urine during the test was determined (Case 31, 46 and 51). 

In Case 31 (dose 50 mg.) a total ol 4.0 mg bilirubin was found in the 
urine from the 3 hours of the test, in Case 46 (dose 150 mg) 5.2 mg, and 
in Case 51 (dose 150 mg) 2.5 mg. In Case 31, representing by far the great- 
est excretion in proportion to the injected dose, one can calculate the 
percentage of retention which would probably have been found if Liliiubi- 
nuria had been absent. Here the body weight was 47 kg and accordingly 
the amount of circulating blood plasma about 2.2 1.; the 4 mg excreted 
with the urine would then haAm ghrnn an increase in the concentration of 
ca 4/22 = 0.18 mg per 100 ml and therefore an increase in the »rest» of the 
same magnitude at the highest. The rest therefore would at the most liaA'e 
amounted to 0.84 instead of the 0.66 observed, and the percentage of 
retention to 29 % instead of 23 % (the rise is not affected by the excretion 
with the urine) . In the two other cases the retention was so great that the 
additional augmentation that may be calculated in the same way would be 
without significance. 

So we see that there is no reason for considering the test useless 
in the presence of bilirubinuria; the decrease in the percentage 
of retention caused by the bilirubinuria is really only a few per cent 
and Avithout real significance. 

The conclusion of our investigations on acute hepatitis must be 
that the test here does not yield results of any clinical value; the per- 
centage of retention does not vary parallel with the liver function 

in acute hepatitis, as it often is very Ioav in spite of hyperbilirubine- 
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Table 5: 

miirubin Tolerance Tesls on PaUcnls will, Chronic Hepatitis. 



VW w 3 

<x 'i- I "I 3- 


33 Male 58 


34 i Fcm'alc j 50 163 


32 Male 55 175 SI Permanciil Jiml pronounced 0.98 3.43 1.09 2.4.5 O.Jl o| 

increase in the galactose | 

I 

excretion lest. j 

33 Male 5£ 174 65 Hepatic cirrhosis + per- 1.53 2.S2 1.66 1.29 0.13 10, 

nicious anemia (properly 
treated) 

34 Fcm'alc 50 163 70 Hepatic, cirrhosis; marked 0.81 2.65 1.20 1.84 0.39 21 

ascites; pronounced hypo- 
, prolcinemia. 

36 Male 52 165 74 Hepatic cirrhosis; chronic 1.2S 2.52 1.90 1.24 0.62 ot 

alcoholi.wn. 

40 Female 5S 165 68 Case of several years dura- 0.77 1.90 0,91 1.13 0.14 12 

tion; palpable liver; uro- 
bilinuria 

41* Male 65 170 68 Hepatic cirrhosis; chronic 2.69 4.04 3.16 1.3.5 0.47 35 

alcoholism • 

42 Male 45 173 70 Persistent hyperhiliruhin- 2.21 3.57 2.54 1.30 0.33 24 

emia after acute hepatitis. 

43 Male 34 180 77 Grave case. Very pronoun- 4.41 6.30 5.48 1.89 1.07 57 

ced urohilinuria. Terminat- 
ed later in hepatic coma. 

44 Male 53 171 75 Hepatic cirrhosis; chronic 1..59 3.25 1.70 1.66 0.11 7 

alcoholism 

46** Female 40 155 43 Pronounced jaundice ol 13.6 22.2 18.5 8.6 4.9 56 

more than 6 rnonllis’ dura- 
tion; biliruhinuria 

52 Female 19 155 55 Palpable liver; urohilinuria. 1.67 2.88 2.10 1.21 0,43 35 

54* iSIale 62 169 46 Jaundice and slcathorrhocr 3.60 7.08 5.90 3,48 2.30 58 

of over 3 months’ diiralion 

00 Female 41 159 71 Palpable liver; pronounced 2.16 3.69 2.75 1,53 0.59 59 

IhTomhojrcnia 

60 Male 33 176 74 Chronic hcpatils? Physio- 3.95 4.96 4.94 1.01 0,99 99 

logic hyperhiliruhincminl 

61 Female 14 147 36 Recurrent attacks of acute 0.25 2.75 1.09 2.50 0.85 34 

hepatitis 

62 Male 26 172 60 Recurrent attacks of acute 0..35 2.03 0.75 1.68 0.40 24 

hepatitis 


.68 0.40 24 







Serum biliriiljin (mg per 100 tnl). 
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Tnici, 3 pQrsllclism to tlicliistologicHl.stHtc of tlic liver ps-reuchyiHa 
seems also excluded, as Iversen and Roholm (1939), Krarup and 
Roholm (1941) and Roholm, Krarup and Iversen (1942) in their 
investigations on biopsy of the liver have shown that even light 

cases of hepatitis show rather pronounced histopathological changes 

in the liver several months after the disappearance of jaundice. 

In 16 cases of chronic hepatitis the bilirubin excretion test was 
emplo 5 ''ed. The results are given in Table 5 and Diagram 4. The per- 


Diagram 4. 

Bilinibin tolerance tests in patients with chronic hepatitis. 



centages of retention after 3 hours were as follows: None under 5%, 
4 between 5 and 15 %, 7 up to 25%, 9 over 25 %; the values varied 
between 5 and 99 % with the average value of 30%. Thus there is 
a pronounced difference from the distribution of the normal mate- 
rial, although about 50 % of the cases show values within the nor- 
mal limits; still, these values within the normal limits fall most often 
in the higher part of the normal interval. So, the test seems able to 
jdeld some information of value in the case of chronic hepatitis. 

Brief clinical remarks on the cases are found in Table 5. Cases 43 and 46 
were severe and showed a retention above 50 %. In general, however, no 
parallelism is to be expected between the gravity of a case and the size of 
the retention, as for example Case 60 with a retention of 99 % was a verj 
mild case Avith subicterus as the only symptom. Still, this case was some- 
what difficult to diagnose, as chronic hepatitis and »physiological hyper- 
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bilirubinemia» (also called .nclerus intermittens juvembs.') seemed about 
equally probable; but as the serum bilirubin showed the high ^mlue of over 
4 mg per 100 ml and the retention atos near 100 % m the exci eUon test the 
diagLsis of chronic hepatitis seemed tlie more likely. As a 1 oilier func- 
tional liver tests were norma! in this case, apart from a slight urobilmuna 
which could not be regarded as definitely pathological, it is evident 1 ha 
the bilirubin excretion test - giving here the extremely high retention per 
cent of 99 — cannot be a very good expression for the liver function in 
general. Cases 61 and 62 were instances of recurrent acute hepatitis in 
which no signs of chronic hepatitis could be demonstrated; they both 
showed low retention percentages and low serum bilirubin concenlrntions. 


rt is to be emphasized that wc deliberately have avoided a 
detained discussion of the relation of the bilirubin excretion lest 
to other functional liver tests, as the results of the various function- 
al liver tests according to our experience arc so variable that a 
better idea of the value of a test may be gained by considering it in 
relation to the total clinical picture than in relation to other func- 
tional ‘liver tests. By the total clinical picture we under.sland Llic 
case liistory together witli the clinical observation.s and the func- 
tional tests performed. Several of our cases presented so grave a 
clinical picture that the simple clinical observation xvas quite .suffi- 
cient to show the presence of severe impairment of the liver func- 
tion. Unfortunately the lack of space excludes a dclaillcd account 
of the case histories. 


Summary. 

Tlie bilirubin excretion test (v. Bergman — EilboLt) was inves- 
tigated with reliable analytical methods (cf. Witl), 1942, 19-1.3), and 
analyses were performed at short intervals through tlm dunilion 
of the test (3 hours). Tlie resulting curves showed no charnclcrisUc 
variations, however, and were of jio clinical significance. The 
theoretical foundation for the use of the bilirubin excretion test (the 
retention percentage) as an expression for the liver function is not 
clear as, e.j., the rise in serum bilirubin after the injection varies 

the test can be used equally well in the presence and absence of 
M.rubmu„a if only sufficiently large doses arc injocled T ,c les 
- tned out on a number of normal individuals, p., ic„ will a™ 
epat.t.s and patients witl, cLronic l.opainis; a’nd iUs si:™ t,’::,; 
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REVUE DES LIVRES. 

University of California Hospital formulary and compendium of 
useful information. University of California ])rcss. Berlieley 
and Los Angeles, 1941. 270 pag. Price: $ 2.00. 

A most useful pocket book. The purpose is to provide infor- 
mation, particularly vith respect to drugs and chemicals, but tlie 
book contains much more. Tlie material has been brought togclbcr 
by a large committee of university professors and other prominent 
men of, science. From the contents I may mention rules for pre- 
scription writing, a chapter on buffered and isotonic solutions 
with a rapid method for calculating isotonic solutions, chapters on 
drugs for diagnostic purposes, on endocrine preparations, vaccines, 
serums, antitoxins, skin test reagents, vitamins, X-ray examina- 
tions and consultations. Llic book ends with an excellent chapter 
of about 70 pages on laboratory and clinical procedures. 

This compendium is the best of its land that X have met with. 


/. Holmgren. 



Ouvrages envoyes aux Acta medica scandinavica. 


Carl Henry Alsirdm; OJber Gewic])tssc])waiiJvin}gen bei Gcist.es- 
kranken. 131 S. Acta psycliiatrica et ncurologica, siipplc- 
mentum XXVI. Ejnar Munksgaard, Copcnliagcn, 19-13. 
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X-ray investigation of the gall-bladder in perni 

cions anemia. 


By\ . 

TORSTEN LINDQVIST, M. D, and GUNNAR SOHRNE, M. B 


(Submitted for publication August 19, 1943). 


Introduction. 

Tlie following observation gave rise to this investigation. 

E- iaclory-huud , horn in JSS4^ was admitted to the Isl surgical de- 
partment of Saiilgren’s Hospital on .May 16lh, 1940, being suspected of 
cancer of the stomach with metastase^ in tlie liver. He had fell, unusually 
tired for some months and during the last month observed that the urine 
had become dark. The usual clinical examination revealed nothing patho- 
logical with regard to the heart, the lungs, the abdomen or the blood 
pressure. There was a slight yellowsh discolouration , of. the skin and tlie 
sclerae. The investigation of the blood serum showed an increase of the 
icteric index, 19 according to Meulengracht’s method. The tests of urobilin 
and urobilinogen in the urine were positive. 

The x-ray investigation of the stomach and duodenum proved nega- 
tive, as also was rontgenological examination of the gall-bladder region 
TOthout previous administration of dye. After oral administration of 
tetraiodophenolphtalein the gall-bladder did not outline viih dye. As a 
hepatitis with .so slight an icterus gives a normal filling, an obstruction was 
deemed existant and an operation was decided upon. 

This, however, had to be postponed owing to an anaemia prevailing 
with hemoglobin according to Aulenrieth of 55 and 2 million red blood 
corpuscles. Blood transfusions and the administration of iron followed 
but did not lead to an improvement of the blood values, and the patient 
was admitted to the first medical department on the 10th of June, 1940. 

8 — Acta med, scandinav. VoL CXVI. 
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A Sternal puncture was performed on the 11th of June. The bone mar- 
row was found to be rich in megaloblasts. As in addition the blood picture 
showed a high colour index and some neurological signs were present, (he 
diagnosis of pernicious anemia was considered certain. Liver preparation 
injections were given, and the blood values improved rapidly. On the 
25th July the hemoglobin value was 83 while the number of the red blood 
corpuscles was 3.6 millions. 

X-ray investigation of the gall-bladder after oral administration of 
letraiodophenolphlhalein was now repeated. It was filled with dye, round 
in shape and showed no signs of concrements. After a fatty meal it was 
emptied in a normal wa 3 ^ 

How was one to explain the difference between the results of 
the two investigations? 

There were two possibilities. Either there liad been at tlie 
first investigation an obstruction causing the gall-bladder to fail 
to fill with dye, which obstruction, quite independent of the per- 
nicious- anemia, had subsequently disappeared. Or again, some 
change had occurred in connection with the patient’s pernicious 
anemia that had made it impossible for the gall-bladder to outline 
with dye while normal conditions in this respect coincided with 
the improvement of the anemia after treatment. 

WHiicli explanation was the right one, could not be settled by 
this single case. Literature on the subject did not furnish us with the 
required information at first, ^ye therefore decided to make 
x-ray investigations of the gall-bladder in a great number of cases 
with pernicious anemia and various blood values. 

After these investigations had gone on for some lime, we found 
a paper by Bartsch (1) dealing -svitli this problem. He had made 
33 investigations of the gall-bladder of patients uith pernicious 
anemia. In 12 investigations affecting patients with red idoocl 
corpuscles ranging from 1.11 million to 2.21 million he found no 
filling of the gall-bladder after oral administration of telraiodo- 
pbenolpbtbalein while in 17 investigations in cases vath red blood 
corpuscles from 2.4 to 4.6 million he obtained a normal outlining 
with dye. Two cases, one with 3.6 million red blood corpuscles 
and the other with 4.62 million, had cholelithiasis. In one case 
with 3.6 million red blood corpuscles no filling of the gall-bladder 
rcsidtccl, no explanation for Ibis could be found b}' Barlscb. 

Thus, according to his investigation, cases of pernicious anemia 

with a number of red blood corpuscles amounting to less than 2.2— 
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2.3 million do not fill the gall-bladder after oral administration of 
dye, whereas those vnth a higher number of red blood corpuscles 
practically always, give normal findings whenever gall-stones or 
any other obstructions of the ductal system are not present. 

When we got to know of the investigation by Bartsch our own 
investigations had already given other results, and we decided to 

proceed with our researches. 

Results. 

The results of our investigations are given in table 1 and table 2. 
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bladder. 
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+ - normal filling of the gall-bladder. 
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Remarks 


Stones in the gall- 
bladder. No history 
of cholelithiasis. 


Many year’s history 
of cholelithiasis. ■ 


The Autenrieth colorimeter, standardised by professor J. Lehmann 
according to Haldane’s standard, Avas used AA'ith respect to the estimation ol 
hemoglobin. 
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The diagnosis has in all oases escept in numbers, 4, 6 and 6 
cases no sternal punolnre was perIormed)beB.maaa ® ^ 
ingsot megaloblasts in the sternal punctate. A good reaction to liver tre, 

ment wss shown in all instances. 

All the cases that never failed to show a filling of the gall- 
bladder after oral administration of the dye are taken up in 

table 1. • . r -1 1 

Table 2 presents those cases that oii some occasion have failed 

to fill the gall-bladder after oral administration of the dye. 

These investigations thus show that it is rather common in 
cases of pernicious anemia for the'gall-bladder not to be outlined 
after oral administration of dye. Such a non-appearance oT the 
dye is evidentty more common at low blood values than at higher 
ones. 

On the other hand it is not possible to establish a decisive limit 
for the blood values, below Avhich the gall-bladder does not out- 
line with dye and above which blood-value-limit normal outline 
should exist. Thus, we meet normal filling in case number 12 at 
such a low blood value as haemoglobin 30 and 1 million red blood 
corpuscles, whereas in case number 26 we have no filling at a 
haemoglobin value of 70 and 3,6 million red blood corpuscles and 
still obtain normal filling after further improvement. Consequently 
we have not been able to verify Bartsch’s contention tliat the defec- 
tive filling of the gall-bladder should act precisely in conjunction 
witlrthe decrease of the blood values. 

In 9 cases of low blood values in wliich the gall-bladder failed 
to fill, cholecystography revealed normal conditions after the blood 
values had improved by treatment. Tlius, the non-appearance of 
dye in the bladder is connected witli changes that occur together 
with the decrease of tlie blood values, which changes may be 
restored in conjunction with the improvement of the blood values. 
A -striking example of this is furnished by case 25, which at the 
first investigation at low blood values showed no filling of the 
gall-bladder, but after treatment and increased blood values oavc 
normals findings, ^^^len the patient neglected the treatment 
and low blood values reoccured, the gall-bladder did not fill 

oLnei “"“S "'as again 
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Discussion. 

How are we to explain the absence of the filling of the gall- 
bladder in some cases of pernicious anemia? 

Three possibilities occur; 

1. Organic obstruction within the ductal system. In two of 
our cases we detected stones in the gall-bladder, and the history 
of another case pointed most unmistakably to cholelithiasis. Con^ 
sequently, cases of pernicious anemia may have an obstruction to 
the flow of the bile. This is also in concordance with observations by 
Brown (2). Tlie fact that at least in most cases normality appears 
after increase of the blood values speaks against the opinion that 
in all our cases changes should have been brought about by obstruc- 
tion. It is^difficult to explain how the increase of the blood values 
might remove the obstruction. 

2. Defective absorption of the dye. The atrophy of the mucous 
membranes of the alimentary tract that is often present in per- 
nicious anemia [Wallgren (3)] mightbe thought to cause a decreased 
power of absorption of these membranes for the dye among other 
things. But in spite of this atrophy not being influenced by treat- 
ment [Brown (2)], the dye appears normally in the gallbladder in 
connection with the improvement of the blood values. We there- 
fore come to the conclusion that defective absorption of the dye is 
not the cause of the changes observed. 

3. Defective excretion of the dye due to impaired hepatic func- 
tion. In severe cases of pernicious anemia the liver shows patho- 
logical changes in the form of fatty degeneration [see for instance 
Herxheimer (4)]. These changes are reversible. It seems to us that 
these reversible changes of the liver might very well cause such a 
disturbance of liver function that the dye is not excreted in a nor- 
mal way. 

In order to get an idea as to whether the presumed defective 
excretion of the dye is parallel with other signs of abnormal liver 
function, we have in many of our cases ascertained the icteric 
index of the blood serum according to Meulengracht’s method as 
well as the quantity of citric acid and phosphatase according to 
Lehmann (5). As it has not been possible either to make these in- 
vestigations uniformly in all cases or to establish with the material 
now available a clear relationship between the results of these 
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tests and the filling of the gall-bladder with dye, m consider it 
not altogether in its place to give the results in detail here. 

Is then the failure of the gall-bladder to fill with dye characte- 
ristic only of pernicious anemia, or may it appear also in other 
severe anaemia? 

The cases of secondary anemia investigated by Bartsch showed 
normal conditions on cholecystographic investigation. For our 
part, we have investigated only two cases of iron deficiency ane- 
mia, where the hemoglobin values were about 40, and both showed 
a normal x-ray picture. In one case of aplastic anemia with cells 
in the bone marrow similar to megaloblasts [achresthic anaemia, 
Wilkinson and Israels (6)] the rontgen investigation of the gall- 
bladder was normal at hemoglobin 39 and 1 .4 rnillion red lilood cor- 
puscles. A case of pellagra Avith pronounced anemia (hemoglobin 
31, 2 million red blood corpuscles) also'showed normal cholecysto- 
gram. 

Consequently no single case of anemia other than the perni- 
cious form has hitherto been found to influence upon the filling 
of the gall-bladder on cholecystographic investigation. However, 
very severe cases of iron deficiency anemia do not seem to have 
been investigated. 

Summary. 

Cases of pernicious anemia with low blood values very often 
show no filling of the gall-bladder on x-ray investigation after oral 
administration of tetraiodoplienolphtalein. After increase of the 
blood values a normal picture is usually obtained. However, with 
regard to the blood values there is no decisive limit, above which 
the gall-bladder fills but below which no filling is obtained. Tlie 

failure of the gall-bladder to fill is probably due to an impairment 
of liver function. 


i-uerarure. 
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Conservative treatment of intensive tracheal 
compression by a struma. 

By 

ARNOLD JOSEFSON. Stocldiolm. 

Lecture in the Swedish Association for Internal Medicine June 5th 1943. 
(Submitted for publication September 8, 1943,j 


. In my book )>TJie Endocrine skeleton- and developmentdisor- 
ders)) (1915) I strongly emphasised how erroneous it is to draw con- 
clusions about the function of an organ according to its size. 
Amongst other tilings I mentioned that in conjunction with facts 
already known about struma in cretinism, in cases suspected of 
hyperthyreosis, struma Jiad been known to disperse by treatment 
with thyroid gland. Furthermore I mentioned in case number 15 a 
pronounced infantile myxoedem dispersed after an intensive thy- 
roid treatment lasting four months, followed by such a large struma 
that a surgeon joldngly remarked: »if a surgeon saw the patient 
the struma would certainly be exstirpated.» After grafting on a 
piece of a Basedow struma and continued treatment with thyroid 
gland, the growth in this case again disappeared. I concluded that 
the hyperplastic gland received a tendency to functional increase 
and augmented development during the treatment. Tlie ordinary 
enlargement of the thyroid gland during puberty and gravidity I 
considered as a sign of increased activity, as a necessarj’- compen- 
sation in the hormonal system. "Wlien insufficiency of thyroid gland 
is treated with thyroid, the pretentions to the organ in question 
are decreased. Then comes a pause. Wlien the treatment is resumed 
and pretentions increase, the gland tries to compensate the defi- 
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ciency by increasing in volume and functioning more vigorously. 
Tlie treatment has acted as a sort of forciful therapy. Tlic 
increase in size might not entirely depend on increased flow of 
blood. 

Tliere is reason to believe in a more abundant production of 
hormones with the aim of compensation. At the time for these pub- 
lications we had not access to Krogh’s method of examining the, 
average metabolism. 

The same year in the Swedish Medical Association I gave an 
account of a case of struma permagna with symtoms of pressure on 
the larynx, which w^as sent to me by a surgeon, who considered it 
to be a hypoplastic condition and had grafted in pieces from a 
Basedow struma without result, I treated her with large doses of 
thyroidea. Hie struma rapidly diminished, which the accompa- 
nying picture testifies. Fig. 1. 

The result of the treatment strengthened the opinion I expressed 
in 1915, that good tolerance of a lengthy treatment with large doses 
of thyroidea can be used as a diagnostic help for the diagnosis 
of the insufficiency of the gland, an opinion which during the 
many past years I have found to hold good. 

The Norwegian, Johan Holst, who also considers that an in- 
crease in weight of thyroidea easily arises during greater demands 
(gravidity, rapid growth) also speaks of a Dcompensator}’’? slruma». 
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r (hink it would be fullj^ justified to eliminate his question mark 
Allbougli we nowadays have a splendid diagnostic help in the study 
of average metabolism, mistakes occur even for the most experien- 
ced doctors. 'Ilius, several limes I have obsor%’ed, how numerical 
values of average metabolism have been adopted Avithoul hesita- 
tion and liavc even lend to incorrect treatment. 

The following may be referred to here. It is not unusual that 
doctors draw definite conclusions from high values, Avliicli have 
not been controlled liy double checking, and this in spite of the 
known fact, that the uneasiness which quite naturally occuis in a 
patient, who is e.xaminod for the first time, can disturb consider- 
abl}'. The matter becomes still worse if abnormally low values are 
misinterpreted. In a similar case of a typical Basedow patient 
— ()0 % values were accepted, after which an intensive th}Toidea 
treatment, was commensed. The mistake was delected, when she 
came to me willi alarming signs of liypcrlhyTcosis. A further exa- 
mination at the laboratory showed that a leakage had occurred 
several limes successively, just at the lime the patient was exami- 
ned. 'flic contrast between the patient’s syni][)toms and the low 
values ought to have aroused the doctor’s doubts concerning the 
result. 

A woman who iiad jireviovisly — 20 had in the year 1940 

a value of — 11 %. As tliis sccnjcd to me to be liigbly improbable, 
two (lays later f had the examination repealed, llic value Avas 
then — 32 % Avhich suited the clinical picture excellently. Another 
AA’oman A\'illi undiagnosed my.\'oedema, Avho had prcA’iously been 
treated with OAmrial sul)slnncc for insufficient ovaries, consulted me 

Avith a A'alue of 11 %. Her pronounced myxoedema made the 

value improhable Avlicrefore she Awas examined again, though not 
until a Aveck later. 'Hie value — 29 % Avas just Avhat I dared to 
])rophesy. A .short lime after the treatment Avilli thyroidea the 
Avoman got aa'cH. For the first lime in my life I got to knoAV that the 
patient aa’Iio during her long married life had lacked orgasm, noAv 
experienced the same, a circumstance AA'hicIi seems to me to he 
Avorthy of attention. 

With all due respect for figures during my long life I have 
liad good reasons to A\'arn against oAmrraling the same, also some- 
times against downright fantastical figures (artificial temperature, 
pulsus mcdicus, uric sugar values, and so on) and also like manj 
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other colleagues I have warned against such a frequent ohserva- 
ton of the laboratory figures, so that the patient conics in the 


secondary place. , . , i 

Tlie publicity of my case rendered here is not done to showliow 

incorrectly it has been judged at times by me and at times by my 
surgical colleague, without as far as 1 Imow anywhere in literature a 
case of such high degree of tracheal compression , by a struma per- 
magna has been published in which the X-ray pictures have shown, 
how rapidly this threatening compression disappeared, after the 
patient was treated internally instead of operatively, which latest 
foi-m of treatment the consulting surgeon considered »the only way 
way for the patient to get well.)) 

Shortly the history of the ailment was this: A boy, born in 1924 
came under my treatment at the age of eight, for a tj'pical myxoc- 
dem with greatly arrested physical and psycliical development. His 
disease was recognized at 3 years of age by another doctor w’ho 


began treatment with thjToidea. At his first visit his tlijToid was 
distinctly palpable. Ever since then I have had him under thyroid 
treatment at longer and longer inten^als with an excellent result. 
At the age of fifteen distinct puberty began. During tlie treatment 
his thyroid gland increased slowly in size and in his thirteenth year 
I had him operated for a tumour on his throat, the size of a plum, 
which r suspected to be a paratliyroid adenoma. The histological 
picture showed to the greatest degree compact cellular tubes with 
signs of glandular tubal formation and narrow isolated glandular 
tubes without any signs of Basedow degeneration. Within certain 
parts of the struma were two solid adcnomic formations, of which 
one at least resembled a parathyroidea. None of the adcnoniicai 
formations contained kolloid. 

X-ray examination showed »struma the size of a hen’s egg, wliich 
had produced a pressure on tlie right tracheal wall, three fingers’ 
breath above the jugulum.)> 

In 1938 he was operated for adenoid growths. Two ycai's ago 
I considered the boy so well, that I undertook th 5 '*roid treatment. 
The struma was moreover so big now, that I unfortunately con- 
sidered It advisable to treat him for a short time with small doses of 
iodine, without previous examination of the average metabolism, A 
«milar examination was carried out 3 years earlier and was then 

i /o. we did not comeback again until Oktober 1942. Hisheight 



128 


ARNOLD JOSEKSON. 



Fig. 2. Nils P. Nov. 10, 1942. Treated during 2 weeks with thyreototal, 


wliicli in 1937 was 137 cm had now in about five years time in- 
creased to 161.5 cm. His appearance showed again the picture of 
a myxoedema and iiis intellect was more sluggish than at the previ- 
ous visit. The reason for his coming here however was that his 
struma had increased so much in growth, that he had great diffi- 
culty in breathing. Besides a big, knotty struma quite as large as 
an orange, he now had several small tumours in its vicinity, of 
which one was as big as a walnut. Jugulum clear. Because it seemed 
to me .that the compression was serious, -I sent him to a surgical 
section for a special examination and a surgical consultation, where- 
upon I requested that no operation should be performed before I had 
been conferred with. Fig. 2. 

The X-ray examination now showed that the trachea was con- 
siderably coinpressed, so that only a narrow strip of lumen remain- 
ed pushed to the side. The heart showed a distinct enlargement on 
the left side. Normal aorta. The hand and elbow showed a state 
of development somewhat lower than the patient’s age demanded. 
Sella turc. normal. 




Fig. 3. Nils P. Nov. 2G, 1942. Treated during 4 weeks. 
Shorter distance of the camera. 


The average, metaltolism sltowcd a value of — 23 %. I'ig. 3. 
men the consulting surgeon suggested an operation as *lhe 
only things I in my turn suggested thyroid treatment, whilst 
I concluded that a hypothyreotic struma existed, which I 
gathered was the result of a compensation since the patient no lon- 
ger got thyroid tablets, ^yc agreed on an experiment, inso much 
as the boy exhibited other signs of diminished function of the 
thyroid gland, the mean standard of metabolism etc. In the Nordic 
Handbook of surgery, J, Holst stales that the first indication for 
strumectomy is , oppressing and constraining symptoms, but in 
another place he writes tliat »in no case operation should take place 
without increase of metabolism.)) Nowadays almost every case 
of strumectomy ought to be preceded l)y a continuous examina- 
tion of the average metabolism. Besides which, tlic surgeon’s 
inclination for immediate active therapy seems to have cooled 
down in some directions during later years. In others llic under- 
taking seems to be still uninfluenced. Thus I Jiad the l)oy under 
constant obser\'-ation after I began with big doses of thyroidea 
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per OS. The result was splendid, which the prints seem to me to 
be witness enough. In a diagram the weight and average metabo- 
lism may be found. Fig. 4. 

Now (nov. 1942) after two weeks internal treatment the tracheal 
compression, which we both considered menacing had thus yielded 
as nearly as possible. Fig. 5. The myxoedema had then almost 



disappeared. My hope that the struma would totally disappear 
has still been disappointed, as according to the latest commu- 
nication, it has not done so yet (three months- after 
the treatment.) I have therefore increased the doses of th^oi , 
which I decreased when the patient left me, in or er o e 

the safe side. .- 4 - ucio 

The following information came 26. 5. 43: »the pa len 

grown a lot since he finished in Stockholm. At times the throat 
slender and nice, but as soon as he stops taking the ta e ® 
the struma increases in size. He feels tired and drowsy. He worKs n 
a firm where he does not feel happy. Brutto weight -now 65 Kg- 









21-10-1942 11-11-1942 

Treated during 3 weeks. 
Fig. 5. 


25-11-1942 


I publish the case also, because it sliows how a too early exposed 
treatment can give enlargement with a compensaiive malicious 
tracheal compression. 

The danger the patient would have run by exstirpation can be 
understood without doubt. In no one of the many cases of struma 
that I have treated with thyroid tablets up to now, have I seen 
such a rapid and distinct decrease of the large thyroid gland as here 
In my treatise in 1915 I wrote: othrough lessening the hypothy- 
reosis one unloads a compensatoi-y liyperthyroid gland.)) My case 
proves the accuracy of the account. Had I not interrupted the 
treatment too early the struma would certainly not have been 
able to take such serious proportions. I did not then consider this 
struma was a sign of lack of function. 

Many years ago, in presence of the Assembly of surgeons I had 
the courage to express a warm hope that the day miglit come, 
when the physician could say to the surgeon; oaway witli the knife». 
A similar case is the one mentioned. 




Acta Medica Scandinavica. Vol. CXVI, fasc. II, 1944. 


Aus dem Rockefeller-Laboratorium der Medizinischen Universitatsklinik 
Ljundj ScliwcdGn, (DirGlctor; Professor Dr, SvGn Ingvcir) 


Studien iiber die Regulation vom Citron ensaurege- 
halt des Blutserums II. 

tiber die Bedeutung der Nieren und der Leber f fir den Citronen- 
saureumsatz des normalen und des narkotisierten Kaninchens. 

Von 

NILS ALWALL und IVAR NILSBY.i 
(Bei der Redaktion am 4. Aug. eingegangen.) 


Der Citronensauregehalt des Serums (C/S) ist beim normalen 
Organismus konstant. Bei Hepatitiden und anderen krankliaften 
Zustanden kann er ansteigen. Ein Untersucher (Sjdstrom, 1937) 
meinte zeigen zu konnen, dass die Leber normalerweise in hohem 
Masse Citronensaure abzubauen vermag; bei Leberschaden sei 
diese Fahigkeit geringer, die Folge sei Hypercitrikamie. Ein 
anderer Forscher (Martensson, 1940) bestreitet die Richtigkeit 
dieser Ergebnisse; er schreibt der Leber einen geringen, dafiir den 
Nieren den wesentlichen Citronensaureabbau zu und halt eine 
sekundare Nierenschadigung fur die mogliche Erklarung der. bei 
gewissen Leberleiden auftretenden Hypercitrikamie. M. hat seine 
Experimente an narkotisierten Tieren (gewdhnlich Urethan + 
Ather) ausgefuhrt, wahrend S. hauptsachlich mit. nicht narkoti- 
sierten gearbeitet hat (auch mtindliche Mitteilung). 

Die hier vorgelegte experimentelle Untersuchung will ver- 
suchen, die Bedeutung der Nieren (und der Leber) fur den Cifrohen- 
saureumsatz sowie die Eimvirkung der Narkose auf den C/S unter 
verschiedenartigen Versuchsbedingungen klarzustellen. 


1 Mitwrkung bei den Ci-Belastungen der Tabelle 1. 
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Der C/S wurde teils an Kaninchen studiert, denen im Zustand 
der Ather- oder Urethannarkose beide Nieren unterbunden wurdeji, 
teds an nicht betaubten Tieren, um deren Nieren im Atherrausch 
lockere Ligaturen gelegt -worden waren, die dann kiirzere, oder 
langere Zeit nacb der Narkose zugezogen wurden, 

Die Citronensaure mirde nach der Thunbergschen enzymati- 
chen Methode bestimmt. Die Blutproben entnahmen wir in den 
meisten Fallen der Arteria carotis in mit Heparin versetzte Glas- 
chen, deren Inhalt sofort zentrifugiert wurde. 

Die Ergebnisse werden in der nachstehenden Reihenfolge vor- 
gelegt. 


1) C/S nach Nierenexstirpation in Urethannarkose verschiedener 
Tiefe. 



Nephrektomie in Urethannarkose vcrL^idS? Stunden nach 

1.5 g Urethan pro kg subcutap 2 Stunden vnr 7 Kurven: 

geben Das Urethan xvurde 2 StuSn vop f ^^^^l^anmenge pro kg ange- 

spntzt und die erste Blutprobe unSb^%t 

X-Achse = V Citrnne..a...« Operation eutnominen. 


M* de?NtoTO™a”for y-Actae 

— - Ada med. scandinav. VoL CXVI 


■ Zeit in Stunden 
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2) C/S bei Nierenunterbindung kurz nach dem Atherrausch 

3) C/S bei Nierenunterbindung 1—2 Tage nach dem Atherrausch 

4) Besprechung der Versuchsergebnisse. 


1) C/S nach Nicrencxstirpoiion in Urcthannarkose verschicdencr 

Tiefe. 

Die gestrichelten Kurven in Abb. 1 zeigen, dass der C/S steigt, 
wenn man Kaninchen, die 2 Stunden vorher 1.5 g Urethan pro kg 
Korpergewicht subcutan eingespritzt bekommen haben, die Nieren 
berausnimmt. Diese Befunde decken sich mit denjenigen Martejis- 
sons, 1940, die auch Alwall, 1941, bereits bestatigen konnte. 

Zwar gab M. in manchen Versucben nur 1 — 1.25 g Urethan pro 
kg, dock vertiefte er die Narkose in diesen Fallen vor der Opera- 
tion durcb Atber. Die Wiykung der Atbernarkose wird weiter 
unten erortert werden. — Auch A., 1941, verstarkte die Urethan- 
narkose mit Ather. 

Die ubrigen Tiere der Abb. 1 bekamen nur 1.0 oder 1.25 g Vre- 
ihan pro kg. Kein Ather vor der Operation. Die Urethannarkose 
mit 1 g ist fiir die Nierenunterbindung reichlich leicht. 

In zweien der angefuhrten Versuche steigt der C/S nicht, in 
einem nur geringfiigig. 

Diese negativen Ergebnisse sind prinzipiell sehr wichiig, da sie . 
zeigen, dass die Steigerung des C/S in unmittelbarem Anschluss 
an die Nderenexstirpation in Urethannarkose wahrscheinlich nicht, 
wie M, vermutet, allein auf die Ausschaltung der Nieren zuruck- 
zufiihren ist. M. erblickt namlich in dem Ausfall seiner Nieren- 
exstirpationsversuche an Tieren in Urethannarkose eine starke 
Stiitze seiner Theorie iiber die vorherrschende Bedeutung dieses 
Organs fiir den Zitronensaureumsatz des Organismus. 

Abb. 2 zeigt das Verhalten des C/S wahrend der Stunden gleich 
nach subcutaner Injektion von 1.75 oder 2.25 g Ureihm pro kg. 
In diesen Fallen sind die Nieren nicht exstirpiert worden. Die 
gestrichelten Kurven betreffen Versuchstiere, denen die Ureteren 
unterbunden worden waren. Die erste C/S-Bestimmung wurde 
2 Stunden nach Einverleibung des Narkosemittels gemacht. Bei 
so tiefer Narkose kann der C/S ohne Nephrektomie steigen. 

Wir finden also, dass die Tiefe der Urethannarkose unter den 
gegebenen Versuchsbedingungen den C/S folgendermassen beein 
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Abb. 2. cys in den erstcn Stundcn einer ticfcn UrcUiannarkosc. Falls nichls 
anderes angegeben, erbiclt das Kaninchcn 1.75 g Urcllian pro kg subculan. 
2 Stunden spater, als bereits voile Narkosc bestand, wurdc die erstc Blutprobc 
entnommen, Gestricbelte Kurven: Unterbindung dcr Urelcrcn gleich nacU dcr 
ersten Blutprobe. In den tibrigen Vcrsuchcn keinc Operation. 

x-Achse = y Citronensaure pro ml Blulscruni. Die y-Acbsc gibl die Zeit 
in Stunden nach der erstcn Blutprobc an (die 2 Stundcn nacb injektion dcs 
Urethans entnommen vnirdcl). 


flusst: 1) bei leicliter Narkosc kann der C/S nacli dein Heraus- 
nehmen der Nieren unverandert bleibcn; 2) bei ciwas tieferer Nar- 
kose steigt der C/S im Anschluss an die Neplirektoinie in der von 
Martensson angegebenen Art und Weise; 3) bei tiefer Narkosc kann 
der C/S spontan ohne Nephrektomic ansteigen. 


2) C/S hd Nicrcnunler'bindmg kurz nach dem Athcrrausch. 

Martensson, 1940, land, wie oben erwahnt, dass der C/S nach 
Exstirpation der Nieren bei in dauemder Ather- oder Urcthan- 
narkose liegenden Kaninchen zu steigen begann und im Verlaiife 
der nachsten Stunden auf sehr hbhe "Wertc emporkletterte. Wurden 
dagegen die Nieren ‘wahrend eines kurzen Atherrausches heraus- 
genommen, die Tiere also nicht in dauernder Narkose gehalten, 
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In den letzten Tagen vor dem Tode war bei den wacben nepbrekto 
micrten Tieren eine starke Steigerung des C/S festzustellen. 

In M:s Arbeit linden sich keine Angaben dariiber, wie sicb der 
C/S wahrend dcr ersten 24 Stunden nach der Operation im Ather- 
rausch verhalt. Der eine von uns, A., 1942, hat vorlaufige Ergeb- 
nisse vorgelegt, die zeigen, 1) dass wahrend der ersten Stunden 
nach doppelseitiger Nierenexstirpation in Athernarkose der C/S 
des Kaninchens hohe Werte zeigt, urn in der Regel nach etwa 12 
Stunden auf den Normalstand zuriickzukehren; 2) dass nach Ather- 
narkose ohne Herausnahme der Nieren der C/S nach einer Stunde 
normal ist, wenigstens bei nicht allzu tiefer Narkose. 

1) Unterbindung der Nieren im Lumbalschnitt wahrend des 
Atlierrausches (ausgezogene Kurven, 0 Stunden). Der C/S ist vom 
Normalwert (unmittelbar vor der Athernarkose bestimmt) etwa 
zwei Stunden spater auf hohe Werte angestiegen. Trotzdem das 
Tier schon nach einer Viertelstunde aus der Narkose erwacht, 
steigt also der C/S wahrend der nachsten Stunden auf hohe Werte, 
wie bei einem in dauernder Urethannarkose nierenexstirpierten 
Tier. 

Ein yersucli mit Stickstoffoxydul-Narkose gab ein ahnliches Resultat: 
CiS vor der Narkose 73.5 y, 1 1/2 Stunden nach doppelseitiger Nierenexstir- 
pation durchBauchschnitt in Stickstoffoxydul-Narkose 143.7, 3 Stdn 187.2, 
6 Stdn 163.0 y. 

Nach den Versuchen Avurden die Tiere sofort getotet und die Effekti- 
vitat der Nierenunterbindung immer kontrolliert. 


2) Vier Versucbe mit Anlage lockerer Ligaturen urn die Nieren 
bei der Operation durch Lumbalschnitt (ausgezogene Kurven; 
2 1/0—4 Stunden) und provisorischer Scbliessung der Haut- 
wunde. Das Tier erwacht etwa nach einer Viertelstunde aus der 
Narkose. 2 /a— 4 1/2 Stunden nach der Operation ist zunachst 
eine Blutprobe entnommen worden, die in samtlichen Fallen nor- 
male Oder subnormale Werte zeigt, wie es nach einem operativen 
Eingriff 2U era-arten ist. Daraul burden die Niereniigaturen oime 
emeute Narkose aagezogen. In den Mgenden Stunden stieg der 
C/S sukzessiv auf hohe Werte an. 

diewim 7? “S™*n Diskussion 

*c vor dem Zuziehen der urn die Nieren gelegten Ligaturen ermittel- 
ten nicht erhohten C/S-Werte. - 
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Die Ergebnisse stimmen in den Punkten 1 und 2 sehr gut mit 
M.s Tlieorie uberein, namlich dass der Citronensaureabbau im 
wesentlicben von den Nieren bewerkstelligt werde. Sclialtet man 
die Nieren aus, so steigt der C/S. 

3) Gestriclielte Kurven: bei der Operation warden Ligaturen 
locker um den oberen Teil der Ureteren angelegt. Die Nieren war- 
den freigelegt und ebenfalls mit lockeren Ligaturen umschlungen, 
die spater aber nicbt zugezogen wurden; die Anlage dieser Liga- 
turen diente ausschliesslich als Kontrolle der Versuche unter 2). 
Nacb 2 bzw. 3 % Stunden wurden die Ligaturen um die Ureteren 
zugezogen. ' Der C/S Irlieb unvcrandert. 

Die Steigcrung des C/S im Gefolge ciner Unterbindung der 
Nieren berubt also auf der Ausscbaltung des Nierenparenchyms. 

Wir linden somit, cbenso wie A., 1942, beim normalen Tier 
einen normalen C/S wahrcnd der ersten Stunden nacli einer Atlier- 
narkose; wenn die Nieren wabrend der Narkose oder wenige Stunden 
spater, nacbdem das Tier aufgewacbt ist, unterbunden werden, 
so steigt der C/S wabrend der folgenden Stunden auf bohe Werte. 
Wie scbon erwabnt, land A., 1942, einen normalen oder subnor- 
malen C/S erst etwa 12 Stunden nacb Exstirpation dcr Nieren in 
der Atbernarkose. 



Abb. 4. ■ G/S nacli Zuzieheu von Ligaturen um die Nierenstiele, die 1 2 T „ 
vorher im Atherrausch angelegt worden waren. Falls nichts anderes a g 
geben, liegen zwischen Operation und Unterbindung der Nierenstiele 
Stunden. Die erste Blutprobe wurde unmittelbar vor der Absclinurung 

Nieren entnommen. 

x-Acbse = Gitronensaure pro ml Blutserum. y-Acbse = Zeit in Stunden 
nacb der Nierenunterbindung. 
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3 ) as hei Nierenmterbindmg 1-2 Tage nach dem Aihcrraasch. 

Di^ Ergebnisse in Abb. 4 betreffen Kaninchen, denen durcb 
Lumbalsclmitt im Atberrauscb'lockere Ligaturen um beidc Nieren- 
stiele gelegt warden waren. 20-48 Stunden spatcr wurde zunacbsi 
eine Blutprobe aus der Carotis entnonwnen, worauf beidc Ligaturen 
ohne erneute Narkose zugezogen wurden. Wabrend dcr folgenden 
Stunden wurde der C/S in ciner odcr mebreren Prol)cn bestimmt. 

Der Kontrollwert des C/S nacli' 20 — 48 Stunden ist normal 
Oder subnormal. Abb. 4 umfasst die Ergebnisse von 7 Versueben; 
in zweien von diesen ist die Beobaebtungsdauer nur 1 % 1 % 

Stunden, in den ubrigen 2 — 4 Stunden. a) In 5 der / Versuebe 
steigt der C/S niebt oder nur geringfugig, odcr aber or fiillt nacli 
der Absebniirung der Nieren ein wenig. b) In einem Versucb steigt 
der C/S im Verlauf dor ersten Stunde auf etwa 70 % des Ausgangs- 
wertes, docb setzt die Steigerung niebt fort, wie cs im Anscblu.ss 
an die Nephrektomie in Uretbannarkosc der Fall i.st; in dem sceb- 
sten Versucb steigt der C/S etwa 30 % wabrend der Observations- 
zeit, 1 % Stunden. 

Prinzipiell wichtig sind die 5 Versuebe in Abb. 4, in denen 
der C/S nach der Nicrenunterbindung niebt stieg. Wenn seii Aihcr- 
narkose {und Operation) geniigend langc Zeii vergangen isi, kann 
der C[S auch ohne Mitwirkung dcr Nieren, selbsi wenn dicse pldlz- 
lich ausser Funkiion gebracht werden, auf dem fruheren Niveau 
gehalien werden. 

Tabelle 1 verzeiebnet den C/S bei subcutancr odcr inlravenoser 
Citronensaurebelastung eines und desselben Ticrcs mit und ohne 
Nieren. Zwei Tage vorber waren bei Operation im Atherrauscli 
Ligaturen um die Nierenstiele angelegt worden. Dcr erste Ver- 
sueb umfasste teils die Bestimmung des Ausgangs-C/SAVertes, 
teils Bestimmungen der Werle wabrend der ersten 2 bis 2 y, Stim- 
den nacli subcutaner Einverleibung von 30— I'oO mg Natriumcilrat 
pro kg in einer Gabe od'er der Werte wabrend und nacb inlravenoser 
Infusion von etwa 100 mg pro kg bei gleicbbleibcndcr Infusions- 
gescbwmdigkeit im Laufe einer Stunde. Etwa 12 Stunden spatcr 
wurden die Nierenligaturen zugezogen. Nacli 2 Stunden wurde 
dann der neue Ausgangswert.des C/S bestimmt, worauf in gleichcr 

Weise wie beim ersten Versucb Citrat subcutan oder intravenos 
emverleibt Avurde. 
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TabcUc 1. 


G/S bci Mil)culnner Elavorlcih.m,; vot. Nnlrluiiu-itrat in cinmali^cr Gnbc odcr 
hcl clnstandiRor InlravcnCscr Infiision (frmfjl nn i.ntnillcibar nach Vr ,a?,! 
gangswert-Probc. brciulct iiacb dcr »1 Stdc-Probc^). Zwai Tage vorlier Vt,„T 
«in AllKTraiisdi lackoro Llgahirc-n uin die Niarenstiole gelagi wordcn. Zuuac S 
eln PelastuiigsviTSHcb. Elwn 12 SHindcu spider wrden die Licatnren 
zogeii und der nelasluiigsversiicli wlrd ehvn 2 Sliinden daraiif wicderholt. 
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Die Ivonlimiiorliclu' Zufuhrunt* dev Cilvonensauve im Laufc 
ciner Stuncle hei iutravenoser Bclaslung erscliion vms zweckniassi- 
gcr als die Einverleiliuiifi dt'r •^anzen Dosis aiif oinnial, wic es M. 
getan hai. 

Die Amschallung dcr Nicren bcldsst die FdhigkvU dicser here, 
mil ciner gewiasen Sleigcnmg dc.s C/S jiir cine gewissc Zeit, suhculan 
Oder inlravcnds cinvvrlciblc. Cilroncnsdiirc zn bemcistern, vnveriindcsL 

TabeHc 1 evlaulil in gcwisscii Pimklon ciuen Vcrglcick mil 
den in Abb. 'I dargc.slelllen Ergebni-ssen, trolzdom Icidcr koine 
KonlrollbesUnnming unniillclbar vor der Nicrenunterbindung 
gcinacbi worden isl. Zwei Stunden spiiter liegl der C/S in koinem 
Fallc bcmcrkcnswcrl lioch und iiiclit lidlicr als dcr Konlrolhvmt 
in den friiberen Vcrsndicn mil; funklioniercndcn Niercu. Es isl 
also 7 .n vorinuten, dass die Unlcrbindung dcr bTiercn kcinc w'.scnl- 
licbe Sleigcrung de.s C/S wiilirend dcr erslon l)cidcn Slundon vei- 
ursaclit Jiabcn wird- In don Versuclion 1, 2, 4 and 5 isi dot C/S, 
nachdem die Wirkiing dcr CilraLzufuhr aljgeklungen war, 7.11111 
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Ausgangswert ziiruckgekelirt. Somit ist der C/S jcdenfalls nicht 

sukzessiv gestiegen. ^ i 

Es ersclieint daher berechtigt, die genajinten Versucbe zur 

Ergaazung der Ergcbnisse in Abb. 4 anzuzichcn, wdcb Ictztcre 
aucli durcb die in Abli. 1 dargestellten Versucbe gestutzt wcrden, 
in denen der C/S bci Nepbrektomie nicbt gestiegen war. Somii 
zeigen insgesamt 10—12 Vcrsmhe der vorlicgcndcn Arbeit, dass das 
Kaninchen den CjS konsiani zu haltcn vermag, auch wenn die Nierm 
plotzlich ausgcschaliet ivcrden. 

In dein Versucbe 3 der Tabelle 1 war der C/S jiacb der Ciironcn- 
saurebelastung bei der lelzlen Besiimmung nicbt auf den Aus- 
gangswert zuTiickgekebTt. Eine gewissc spontane Steigcrung 
des C/S nacb der IVierenuntcrbindung wiibrend der Daucr des 
Beiastungsversuclis kann niclit ausgcscblossen werdcn. Abcr der 
Ausgangswert im zweiten Versucb liegt niclit iiber dem des ersten, 
und die Belastungskurve ist nicbt bober nacb der Nicrcnunter- 
bindung. 

4) Bcsprcchung der Versuchscrgebnisse, 

Die oben vorgelegten experimcntellcn Ergcbnisse baben fol- 
gendes gezeigt; 

Im Anschluss an die Nepbrektomie bci Kanincben in mas.sig 
tiefer Uretbannarkose erfolgt eine ainsgcpragte Steigcrung des 
C/S im Laufe der niicbsten Stunden (Bestatigung der von blarlcns- 
son erbobenen Befunde); wenn die Nieren im Atberrnnsch lieraus- 
genommen werden, tritt eine entspreebende Steigcrung auf, troiz- 
dem das Tier nacb kurzer Zeit aus der Narkose crwacbt. 

Wenn im Atben^auseb lockere Ligaturen um die Niercnstielc 
angelegt werden, so bleibt der C/S wabrend der naebsten Stunden 
normal oder sinkt ein wenig; ziebt man abcr die Ligaturen wabrend 
dieser Zeit zu, so steigt der C/S in gleicbcr Weise wie bei dem mit 
Uretban betaubten Tier. 

Wenn zwiseben dem Aniegen der Ligaturen und der Unlcrbin- 
dung ein bis zwei Tage vergeben, so kann dor C/S nacb Abscbiiiirung 
er Nieren normal bleiben; die Ausscbaltung der Nieren scheint 
en er auf der C/S-KurvebeiBclastungsversucben mit subcutaner 
injektion von Citronensaure in einmaliger Dosis oder mit kon- 
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Die Niereii lassen sicli in leicliter Urethannarkose lierausneh- 
mcn, ohnc tlass sich der C/S verandert. 

Der G/S kann bci ticfcr Urcthannarkose mit funktionierendeji 
Nieren spontan ansteigen, in glciclicr Weise wie nack Neplirektomie 

Ausserdem ist an die Martenssonsclm Befundc zu erinnern; 
Warden die Nicren walirend cines kurzen Atlierrausches heraus- 
genommen, die Tierc also nichl. in dauernder Narkosc gcliallen, 
so sail M. am folgcnden Tagc sulinormalc Werlc. Erst nach dnigen 
Tagen begann die terminale Slcigcrung dcs C/S. 


Nachtraq ztim Manuskript: Spater lial M. 1943 — ■ wio milen erwiilmt 
— • gefunden, class solclie ncpUreklomiertcn Kaninchen, deren C/S nach 
dor Operation -wiedor ge.sunken isi.eino gnle Faliigkeit haben, inlravenos 
zugefflhrlo Ci zii oliminicreii. 


Eine Erklarungsnidgliclikcil fiir diesc Ergclinissc ware die fol- 
gende: 

Normalerwei.se wird die Cilronensaure sowohl (liesonders) durcli 
Lclier als (und) Nieren abgebaiil, was sowobl mil Sjostroms als 
aucli mit Martenssons Rcsultatc im Einklang stcht und iibrigens 
aucli damit, dass die feinverlcillen Gmvebe in vitro Cilronensaure 
verbrennen (z. B. Ahvall, 1939). 

Worden die Nicren dem wachen Tier geniigend lange Zeit nacli 
dem Atberrauscb oder dem Kaninchen in leichter Urethannarkose 
abgesclmiirt (odor ist nacli der Nicrenexstirpation im Atherrauscli 
geniigend lange Zeit verflossen, so dass der C/S subnormal ist), 
so bat der niercnlose Organismus (Imsonders die Leber) nicht hut 
cine geniigende Kapazital, um allein den C/S unverandert normal 
(oder subnormal) balten zu konnen. In Versueben am wachen 
Tier bat dies die Fabigkeit, die C/S-Kurve denselbcn Verlauf bei 
subkutaner oder intravenoscr Belastung wenigstens mit massigen 
Citratmengen zu geben, cinerici ob die Nieren funktionieren oder 
aiisgeschallet sind. 


Die leiclite Urethannarkose verniindert offenbar nicht in hoherem 
Grade die Abbaufahigkeil der Leber gegenuber Cilrat . Isi aber die Narkose 
etwas tiefer, so wirde die Leber so gohemint werden, dass der C/S nach 
Entfernung der Nieren soforl und aid holie Werie ansteigt. Beim Adier- 
rausch rvtirde die Leber, wenn auch voriibergobend, dock so gesebadig 
werden, dass der C/S ansteigt, wenn die Nieren in engem zeitbebem Zusam- 
menbang damit unterbunden werden. Vevslreiclit nach dem Atherrausc 
geniigend lange Zeit, so wiirde die Leber wabvscbeinlich ihre bahig'Ci , 
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Citronensaure ab.ubauen, in geniigendem Umfang 

urn den C/S des nierenlosem Tier.es konstant balten zu konnen. Dies selzt 
entweder vorans, a) dass beide Organe gegen die Narkose empfindljch 

sind gemeinsamaberdoch.wennauchnichtjedesfursicb, den C/S konstant 

zu balten vermdgen, oder, b) dass die Nieren in dieser Beziehung weniger 
empfindlicli gegen Narkose sind als die Leber, so dass in der Ivarkose Oder 
im postnarkotiscben Stadium ihnen im wesentliclien die Aufgabe zufatlt, 
die Citronensaure zu eliminieren. 


Fiir die letztere Alternative konnten die Vcrsvichscrgebnisse 
Martenssons und Sjostroms sprechen. M., der aiisscldicsslicli mit 
Tieren in Narkose (u.a. Urethan + Ather) arbcitcte, land lieiin Ka- 
nincben einen starken Citronensaureabbau in den Nieren, dagegen 
einen geringfugigen in der Leber. S., der liauptsaclilicb init niclit 
narkotisierten Tieren arbeitete, fand einen grossen Ci-Ablian durcb 
die Leber. In unseren Versueben hat die Leber des wacben Ticre.s 
(nach Erholung von der Narkosewirkung) eine grosse Fabigkcit, 
Citronensaure bei Belaslungs versueben abzuliaucn. M. bat keinc 
Versuebe iiber den Citronensaureabbau des niebt narkotisierten 
nepbrektomierten Tieres. 

Einer sofclien Wirkung der Narkose auf die Leber widerspriclit 
aber folgendes. 

Einige Tiere, die fiir die in der Abb. 4 referierten Versuebe — 
obne Steigerung des C/S — verwendel worden Avnren, erbicltcn in 
baldigem Anschluss an die Nicrenimterliindung 1 — 1.5 g Uretban 
pro kg subciitan. Wie aus der Abb. 5 Iicrvorgebt, trat in drei Ver- 
sueben wahrend der Observationszeil (6—6 J/o Slunden) keinc 
Steigerung des C/S ein, in dem vierten Vcrsucli cine Steigerung von 
etwa 30 % nach 7 Stunden. Hicr tritt also keinc, der in den ohen- 
erwahnten Versueben mit Nierenexstirpation in Uretbannarkose 
(Abb. 1, 1.5 g Uretban pro kg) entspreebende, Steigerung ein. 
Der Versucli mit I g Urethan pro kg ist von wenigem Bclang, da 
Nierenexstirpation bei Narkose dieser Ticfe niebt konstant von 
erbobtem C/S gefolgt wird. 


All f zwisclicn den Versuclion der Abl). I und dei 

Abb. 5 besteht dann, dass in jenen die Nieren ivalirend der Urctlian- 
nar ose exstirpiert wurden, in diesen aber vor der Narkose. Wir 
Jllen keinen Versue). maelien zu erklSren. rvariim der C/S unter 

diesen Bedmgungensichverschieden verhalt. Naeb diesen IvenHen 

xpenmenten zu urteilen, sollte also die Eimvirkung des Naitose- 
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mittels auf die Leber vielleicht nicht das Wesentliche sein. sondern 
die gleicbzeitige Einwirkung auf die Leber und die Nieren (und 
vielleicht andere Gewebe). 

Wir haben keineweiteren Versuchedurchgefulirt,uindieseFrage 

Idarzustellen, auch nicht mit Athernarkose, was mit Hucksicht 
auf die obenerwahnten Versuche interessant ware. Denn wir liaben 
es prinzipiell vdchtiger gefunden, dass die Nieren unter gewissen 
Bedingungen oline Steigerung des C/S entfernt werden kdnnen, 
wie schon hervorgehoben worden ist. In den in der Literatur vor- 
gelegten Versuchen zur Frage der Bedeutung der Leber oder der 
Niere fiir den Ci-Umsatz sind ja die Nieren wdhrend der Narkose 
entfernt worden. 

Bei tiefer Narkose kdnnen die Gewebe offenbar so schwer ge- 
troffen werden, dass es nicht einmal bei Belassung der Nieren 
mdglich ist, den normalen C/S-Spiegel beizubehalten. Unter diesen 
Bedingungen kann natiirlich der Faktor, den die tiefe Narkose mit 
ihren sonstigen Wirkungcn auf den Organismus darstellt, von Be- 
deutung sein. 

Martensson hat einwandfrei gezeigt, dass die Nieren sowohl in 
Durchstrdmungsversuchen, bei denen das Organ dem narkotisierten 
Tier entnommen worden war, als auch in vivo (Bestimmung des 
C/S in arteriellem und vendsem Blut) beim narkotisierten Tier in 
starkem Masse Citronensaure zu eliminieren vermdgen. Da er in 
seinen Versuchen nur eine scbwache entsprechende Fahigkeit der 
Leber feststellen konnte, vermulet er, dass bei Hepatitiden die 
Steigerung des C/S von einer im Gefolge der Leberschadigung auf- 
tretenden sekundaren Schadigung der Nieren verursacht Averde. 
Sjdstrdm, den M. u. a. Avegen der Methodik kritisiert hatte, meinte 
gezeigt zu haben, dass die Leber im Durclistrdmungsversuch seine 
sehr hochgradige Fahigkeit besitzt, Citrat umzusetzens. In die 
klinische Literatur ist bereits die Angabe eingedrungen, dass bei 
Parenchymschaden die normale Fahigkeit der Leber, Citronensaure 
abzubauen, geschAvacht sei und infolgedessen der C/S ansteige. 
Beide Autoren sind darin einig, dass durchstromte Extremitat die 
Citronensaure nicht abbauen kann. 

Nach unseren Ergebnissen durften also beide Untersucher reclit 
haben: nicht nur die Nieren, sondern auch die Leber (das nierenlose 
Tier) vermag in vivo Citronensaure in grossem Ausmass zu verbren- 
nen, Avenn das Tier nicht von Narkose beeinflusst ist. Die Unter- 
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in einer spateren Arbeit auf diese Frage zuruck. 

Nachirao zum Manuskript. Diese Untersuchungen 
als einem Jahr beendigt. M^rtensson, der, ^vae auch aus seiner^ Arbe 
hervorgeht von unseren Resultaten Kenntnis erhielt, hat danach, 1943, 
LwS Resultate von Interesse in diesem Zusammenhang vorgelegt 
Die Arbeit beruhrc die Frage, ob der Gi-Umsatz von der Athernarkose 
Linflusst wird, und ist in gewssen Teilen kritisch gegen die von uns 
festgestellten Tatsachen. 



Ahb. 5. G/S nach Injektion von Urethan bei wachen, nephrektomierten Kanin- 
chen. Die erste Blutprobe wurde unmittelbar vor der Injektion entnommen. 
Falls nicht anders angegeben, 1.5 g. Urethan pro kg. 

x-Achse = Citronensaure pro ml Blutserum. y-Achse = Zeit in Stunden 
nach der Urethaninjektion. 


M. findet ii. a., dass erneuerte Athernarkose den subnormalen C/S- 
Wert 1 — 2 Tage friiher in Athernarkose nierenexstirpierter Raninchen 
nicht erhoht. Er fuhrte auch Ci-Belastungen unmittelbar vor und nach 
der letzten Athernarkose aus. Die C/S-Kurven hatten in den beiden 
Fallen denselben Lauf. Dies stimmt also mit' unseren in Abb. 5 
vorgelegten Versuchen mit Urethannarkose iiberein. 

M. referiert auch, als Kontrolle unserer in Abb. 4 gefundenen Tat- 
sachen, zwei Experimente mit Nierenunterbindung ohne Narkose 1 bzw. 
2 Tage nachdem notwendige Vorbereitungen in Athernarkose unter- 
nommen worden sind. In den beiden Fallen stieg der C/S. Diese zwei 
Versuche scheinen aber nicht geniigend beweisfaliig mit Riicksicht auf die 
Schwankungen, die unser bedeutend grosseres Material zeigt. Wie friiher 
, hervorgehoben, ist fiir die Problemstellung wichtig, dass die Nieren ohne 
Steigerung des C/S entfernt werden hdnnen. 

In noch zwei Versuchen hat M. intravenose Belastung mit 40 mg Ci 
als einmaliger Dosis gemacht und dabei gefunden, dass die C/S-Kurve nach 
der Nierenunlerbindung bedeutend hoher liegt als vor dereelben. Es 
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scheint, als ob unser Befund,- dass die Gi-Belastung vor und nach der 
Nierenunterbindung fast idenlische C/S-Kurven geben Mnn, von eros.P- 
rem Interesse ware. ^ 

■Cbrigens findet M.,in guter Obereinstimmung mit unseren Resultaten 
dass friiher nephrektiomierte Kaninclien, deren C/S nach der Operation 
TOeder gesunken ist, eine grosse, Fahigkeit haben, intravenos zugefuhrte 
Ci zu eliminieren. 


Zusammenf assung . 

Verschiedene Forsclier baben geltend machen wollen, 1) dass 
die Verbrennung der Citronensaure im wesentlichen in der Leber vor 
sicli gehe; die Hypercitrikamie bei Leberschaden sei eine natiirliche 
Polge der Hemmung dieser Leberfunktion; 2) dass die Nieren eine 
Starke und die Leber eine nur geringe Fahigkeit besitze, Citronen- 
saure zu eliminieren; eine sekundare Nierenscliadigung wird als 
mdgliche Erklarung fur die Steigerung des Citronensauregehalts 
im Blutserum (C/S) bei Leberkrankheiten angesehen. Die Ver- 
suche, auf die sicli die letztere Ansicht griindet, sind an narkotisier- 
ten Tieren ausgefiihrt worden. 

Die vorliegende tierexperimentelle Untersuchung an Kaninchen 
wll die Frage nach der Bedeutung der Nieren (und der Leber) fur 
die Citronensaureverbrennung sowie die Einwirkung der Narkose 
auf den C/S unter wechselnden Versuchsbedingungen beleuchten. 
Die folgenden Ergebnisse erscheinen 'wichtig: 

L Eine sukzessive und starke Erhohung des vorher norraalen 
Oder subnormalen C/S vollzieht sich in den ersten Stunden nach 
a) Nephrektomie in massig tiefer Urethaimarkose (wie schon von 
einem andern Untersucher gezeigt worden ist) oder kurzem Ather- 
rausch sowie b) Zuziehen von einige Stunden vorher im Atherrausch 
angelegten lockeren Ligaturen um die Nierenstiele. 

II. Eine solche Steigerung des C/S nach Nephrektomie blieb 
in den meisten oder mehreren Versuchen aus, a) wenn zwisclien dem 
Atherrausch und der Abschniirung der Nieren durch bei der Nar- 
kose angelegte Ligaturen 1—2 Tage verflossen waren, b) wenn die 
Nieren in sehr leichter Urethannarkose entfernt wurden. 

III. Bei tiefer Urethannarkose kann der C/S ohne Nephrektomie 

steigen. __ 

IV. Bei Belastung durch subcutan oder intravenos zugefuhrte 
Citronensaure vor und nach der Abschniirung der Nieren unter den 
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bei II a genannten Bedingungen fanden wir, dass die Herausnahme 
der Nieren nicht die F^ahigkeit dieser Tiere vermindert, nach einer 
gewissen C/S-Steigerung fiir kiirzere Zeit die einverleibte Citronen- 
saure zu eliminieren. 

Die Bedeutung dieser Befunde wrd erortert. -Beide obener- 
wahnten Forscher durften recht haben: nicht nur die Nieren, sondern 
auch die Leber (im nierenlosen Organismus diirfte die Citronensaure 
im wesentlichen in der Leber abgebaut werden) vermag in vivo 
Citronensaure in grossem Ausmass zu verbrennen. Die Schluss- 
folgerungen beider Forscher zur Erklarung der Hypercitrikamie 
bei Hepatitiden durften nicht erschopfend sein. 

Die Untersuchimg ist mit geldlicher Unterstiitzung seitens der oStif- 
telsen Therese ocii Johan Anderssons minno durcligefiilirt wordcn. 
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Electromyographical examination of patients suf- 
fering from poliomyelitis ant. ac. up to 6 months 
after the acute stage of the disease. 

By 

FRITZ BUCHTHAL and FOUL H0NCKE. 

(Submitted for publication October 5, 1943). 


In recent years, electromyography has been employed for the 
differentiation of various types of muscle atrophy (Buchthal and 
Clemmesen 1941). Myogenic atrophy is thus accompanied by nor- 
mal electrical activity, while in cases of neurogenic atrophy e 
electromyogram indicates a reduction of the number o ac ive 
motor units by the occurrence of action potentials from sing e 
motor units Avithout interference from neighbouring fibres (single 
oscillations) even during an attempt at 

In connection with poliomyelitis it is of special interest that the e 

is a difference in the innervation mechanism between 
atrophy of peripheral or radicular origin and atrophy cause y 
certain intramedullar diseases. 

When leading off simultaneously 
same muscle, an expression of the innervation of i s i 
units is obtained. During slight contraction, a normal or a P 
™sde shows a„ asynchronous activity of its " 
when the atrophy is of peripheral or radicular ongm. 
muscle atrophy due to pathological processes in , ^jc 

cells however, as for instance in poliomyelitis seq., Y 
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lateral sclerosis, and in progr. spinal mnscle atrophy, a 
activity of the remaining active ganghomc cells is found, thus 
cating for these intact cells an innervation which deviates from the 
normal. In typical cases, the more or less marked regularity of the 
muscle tone, tested stethoscppically makes it possible to differen- 
tiate between synchronous and asynchronous activity. Frequently, 
even the more regular vibrations of a synchronously worldng muscle 


can be palpated. 

In the material recently published (Buchthal andClemmesen 
1943) all 17 patients Avith poliomyelitis (seq.) showed synchronous 
activity of the different motor units of the muscle. We thought it 
of interest to investigate how early in the course of the disease this 
abnormal mode of innervation occurs. By this, it may be possible to 
find out, whetJier synchronization can be interpreted as a regula- 
tive measure of the organism in order to mobilize simultaneously 
tlie greatest possible number of remaining motor units for a given 
movement, or whether it can be regarded as a consequence of cell 
injur}'’. The injured ganglionic cell should be more easily amenable 
to irradiating stimulations from neighbouring ganglionic cells than 
is the normal cell, and the number of simultaneously excited cells 
would thereby be increased, 

Pathologic-analomkally, poliomyelitis ant. ac. involves two 
parallel processes, viz. parenchymatous changes and mesodermal- 
gliogenous changes. Parenchymatous processes, i. e. destruction of 


the ganglionic cells, which characterize the disease especially by 
their elective localization to the large anterior horn cells, may 
attain various degrees from temporary, repairable affections to 
complete neuronophagia. The mesodermal changes, i. e the nflam- 


matory cell infiltration of meninges or tissue in the grey substance, 
and later the gliogenous reaction, are not, as earlier assumed, 
secondar}’ relative to the parenchymatous changes (Pette 1942). 
Their spreading does not always occur parallel, despite the meso- 
dermal changes being strongest mainly in the tissue, around the 
anterior horn cells. Meninges are also affected around the radices 
vdnle an alteration of the peripheral nerxres can not be observed. In 
he acute stage we find a marked oedema and a sanguiness of the 
medulla, so that the tissue protrudes under dissection 

be P^^anent loss of function of motor units can only 

be caused by parenchymatous cell destruction. As a cause of 

' -'tcto tried, scandinav. Vol. CXYl. 
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temporary pareses one might assume mesodermal changes, e. g. the 
strong oedema and the increased intramedullar pressure. On the 
other hand, a slight injury of a ganglionic cell may be reversible 
and appear as a temporary loss of function. 

In view of this heterogeneous pathogenesis of pareses in theacute 
stage, we have investigated whether electromyography can be 
considered as indication of the histological processes in poliomye- 
litis, whether it can be of significance for the prognosis of the indi- 
vidual muscle-group, and finally, whether it can be of use in differen- 
tial diagnosis of diseases (such as radicula-meningo-myelitis s. 
polyradiculitis) which may otherwise be difficult to distinguish from 
acute poliomyelitis. 
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Fig. 1. Pat. E. J. (group A) synchronous activity in three leads in m. triceps 

(3 units force reduction). 

During the poliomy'elitis epidemic in autumn 1942, 47 patients, 
mainly from the Copenhagen community, were examined by elec- 
tromyography. All cases delivered to the Blegdamshospital in Sep- 
tember, October, and November 1942 showing aparalytic or pare- 
tic symptoms were examined, except children under 2 years and 
paMients with severe respiratory paresis. In 21 cases, the patients 
were observed from the febrile, paralytic stage for a period of 
0 — 7 months. In 17 cases, where the patients were delivered in an 
early stage of the disease, the beginning and the progression of the 
paresis could be followed. Inevitably, many aparalytic cases vere 
also examined; the diagnosis was always based on the clinical 
ture, on the course of the disease, and on examinations of the spina 
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(col. content, albuntin- and globulin 
more acute stage, the patients were examined 2-3 ® ’ 

later once a week, and subsequent re-examinations took place afte. 

the course of 2 ^ and 5—6 months. to ;.nn 

Adlan poleniials >vm kd ojl from the muscle by means of 3 con- 
centric needle electrodes placed at a distance of 2-3 cm in the 
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Fig. 2. Pat. N, P. (group A) three electrodes in m. tibialis ant. 

a) asynchronous activity a few days after the appearance of the paresis, 
■b) later, synchronous activity (3 units force reduction). 

same muscle, and were registered photographically by 3 mutually 
independent amplifiers and electrostatic oscillographs. A conti- 
nuous control of the action potentials in a loud speaker is an essen- 
tial facility of the examination. Control experiments' indicate 
that even in strongly paretic muscles simultaneous leading off from 
the same motor unit is highly improbable. Tlie curves obtained 
therefore are an average expression of the activity of different 
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Fig. 3. a) Pat. E. A. (group D) asynchronous activity in three places of m. 
triceps (3 units force reduction), 
b) Pat. T. M (group A) synchronous activity in three places of ni. 
vastus med. (3 units force reduction), 
c) Pat. J. S. (group B) three.electrodes in m. biceps brachii; partly synchronou 
activity (3 units force reduction). 
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motor units. In normnl muscle or in puretio 

sis s of periplieral origin, synchronous activity of different motor 
units occurs only very rarely (Sommer 1941) and it never con- 
tinues after frequency variations accompanying changes m con- 
traction intensity (Buchthal and Clemmesen 1943). 

In the clinical estimation of the paresis of a muscle or a group oi 
muscles, a slight paresis is denoted by 1 unit force reduction, a moder- 
ate paresis by 2 units, and a severe paresis by 3 units force reduction 




Fig. 4. Pal. K. L. (group G) three electrodes in in. tibialis ant. (2 units force 

reduction) 

a) synchronous activity on the first day of the paresis. 

b) asynchronous activity c. t week later. 


(almost paralysis). The estimation on the basis of this rather rough 
graduation was found to be reproducible for different examiners. 

In the acute stage of the disease in spite of meningeal symptoms 
the resting muscle showed no activity after a suitable placement. 
Tins was the case although the muscles offered strong resistance 
to passive movements and were very tender. Passive extension 
however, may very well give rise to action potentials due to reflex 
activity. Spontaneous activity in a resting muscle with a develon- 
ing paresis was observed in one case only, while voluntarily inner- 
vated or incompletely relaxed muscles often showed intermittent 
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EUECTROMYOGRAPHICAE EXAMINATIO 



Abscissa: time in days. 

Tims, in the beginning as well as in later stages, electromyo- 
graphy can offer information concerning the degree of paresis of 
the individual muscle, while the clinical examination mainly esti- 
mates the activity of the muscle synerg)'. 

The results of the clectromyographical investigations may he 
grouped as follows. 

A. Muscles continuously showing complete synchronization. 

B. Muscles continuously shoAving partial synchronization cha- 
racterized by synchronization either in two leads only, or over a 
short period during registration. 

C. Muscles showing complete or partial synchronization during 
a limited period of the disease only. 

D. Muscles which remain asynchronous during the whole course 
of the disease but which have clinical and clectromyographical 
indications of severe or moderate paresis. 

Group A comprises 19 cases of paretic muscles with a mean 
clinically estimated degree of paresis of 2.6 units per muscle at 
the maximum of the paralytic stage. Among these cases, M have a 
degree of paresis of 3 units, 3 a degree of paresis of 2 units, and 2 
cases a paresis of 1 unit (maximum reduction in force corresponds 
to 3 unUs). Fig. 5 illustrates the appearance of synchronization as 
a function of time. The feint lines indicate the period of asynchro- 
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Fig. G. Group li. Cases of continuous partial synchronous activity ism- 

chronous in two leads) 

— — asynchronous activity 
partly synchronous activity 

- -.110 activity 

Abscissa: time in days. 

nous activity, tlie tliick lines llie period of synclironous activity, 
and llic dotted lines the period whore no activitj-- is found. 

In the majority of the cases synchronization occurs within 10 
days after the appearance of paresis, in some cases as early as one 
day after the clinical manifestation of the paresis. The synchronous 
activity is not peculiar to certain muscles. 

At the first and second re-examination, 3 and 6 months after the 
beginning of the disease, the mean force reduction was found to be 
2.2 and 2.5, respectively, i. e. no essential improvement as compared 
with the force reduction measured at the maximum of the paralytic 
stage (2.6). 

fn the lower part of the diagram (Fig. 5), cases are represented 
where the electromyogram indicates that innervation has ceased 
completel}' for some time, ^^^len the activity' returns, it is gener- 
ally synchronous. Sometimes this lack of inner\'ation appears a 
long time after the initiation of the paresis, hut on the other hand 
some activity may reappear despite a long duration of the total 
paralysis (up to 60 day's). This slight activity is of no practical 
significance for the mechanical action of the muscle. Vasomotor 
nerves are possibly less affected, which may' influence the state of 

circulation of the respective muscle. 

Group B. As regards the time of appearance of partial synchron- 
ization (Fig. 6), the same applies as for group A. In most cases, 
synchronization occurs in the course of the first 10 days after 
paresis sets in. 





7. firadp C Crises of lemj)ornry synchronous acUvity 

asynchronous activily 

■ — synchronous acUvity 
Abscissa time in days. 

tirouj) ooinprisos 13 muscles with an average degree of pare- 
.sis of 2.5. Among those, 7 have a severe paresis (3 units), 5 a mode- 
rate paresis (2 units), and one a slight paresis (1 unit). In the first 
re-examination the mean degree of paresis was 2.2, in the second 
!,<? units. In conlrasi io group A with compfcle sijnchronizaUon, Xhc 
prrsrni group shows a tendency io improve. 

Group C. Also in this group conipri.sing 16 muscles Avith tempo- 
rary .synchronization, it occurs in the first 10 days after tlie appear- 
ance of paresis, rarely lasting longer tlian the third week of the 
dise.ase (Fig. 7). 

.1 synchronization still prcsenl after the 20th day indicates a last- 
ing synchronizalion. 

The degree of paresis at the maximum of the paralytic stage is 
tlie .same liere a.s in the other groups (2,3). 6 cases had a severe, 
7, a moderate, and 3, a slight paresis. On re-examina(ion, the 
parescs showed a nolicoabk restitution, at the first re-examination 
tlie mean degree of pare.sis was 1.5, at tlm second 1.6, thus showing 
no variation holween tlie first and the second rc-examinalion. 

Group D, Tliis group contains 16 cases with asynchronous 
activity of motor units despite a marked degree of paresis in the 
paralytic stage. On an average, the force reduction here amounts 

In 2.1 imils. i) cases have a severe, 5, a moderate, and 5, a slight 
jKiresis. 

In this group, (hr temdcncy to improvcmcnl is obvious as (he mean 
force reduction after 3 and 6 months is 1.6 and 1.2, rcspccUvcly. 
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Regarding the significance of synchronization for the progno- 
sis our observations maybe summarized as follows. Total or par- 
tial synchronization within the first 2 weeks of the disease indicates 
a less favourable prognosis than continuous asynchronous activitg, 
although there is a better chance fgr restitution than in the case oj 
synchronization which outlasts the 3''^ week of the disease. Synchroni- 
zation still present after the 3''^ week of the disease has a low chance 
of restitution, the chance being still less with total than with partial 
synchronization. 

In all probability, these results are valid not only for the exa- 
mination of muscles during the poliomyelitis epidemic in question. 
The clinically differing degrees of severity of various epidemics 
are characterized mainly by the higher or lower localization of the 
disease in the medulla spinalis (Lassen 1939), while in different 
epidemics systematic variations in the degree of paresis of the 
individual muscles arc not typical. 

Naturally, the present groups cannot be as comprehensive as 
desired for a completely reliable statistic estimation of the results, 
The correlation beRveen the clinical course and the electromyo- 
graphical findings, as attempted in the groups, may nevertheless 
be useful in the prognostical estimation of the paresis of an indi-. 
vidual muscle. 




Cl ov cc ct sre 










'Fig. -8. Pat. J. P. (paresis alter previous poliomyelitis). Three electrodes i 

vastus med. -iMion 

a) Fatigue experiments with gradual decrease in the amplitude of ic * 

potentials. 

b) Innervation after c. 1 inin. re.sl. 
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The influence of fatigue upon the action potentials in the first 
4 — 6 weeks of the direase is essentially different from the effect of 
fatigue in the electromyogram of paretic muscles after previous 
doliomyelitis. In normal and atrophic muscles, when the atrophy 
is of peripheral origin, fatigue is accompanied by missing out of 
single action potentials and not by a decreasing amplitude of the 
oscillations. In stationary pareses after previous poliomyelitis 
however, complete fatigue is accompanied by a gradual decrease 
in action potentMs of the single fibres (Fig. 8). Contractions accom- 



Fig. 9. Restitution of the pareses as a function of lime 
I- slight pareses; 

II- moderate pareses; 

The figures in brackets aivenniuloZ 

Ordinate; improvement in perce'nfSative^Vt^ }f®‘;®''«™>»ation. 
Abscissa; time in months.^ . to the first examination 


™>ted tor the 

single fibre. The effect of ltigur"n O'e 

paretic muscle is investigated i/detail by “‘'““nary 

Of fatigue during the”; i„f,„e„ee 

Tire continuous decrease in « n® . 
fatigue does not appear in the f * ° Potentials during 

ntuscle .hich 9 a;;S^Cftrrnt a "" 
decrease in the amplitude of aoZn JfTrTT 
plienomenon quite markedly i„ the rf “ ‘he 

y n the re-exammation 6 months later. 
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Table 2. 

Fatigue cxpcrimerils. 


No of patient (muscle) 

Days after appearance 
of paresis 

Decrease in potential 
due to fatigue 

91 

3 


S« 

5 


191 

9 


161 

12 

■ 

121 

14 

_ 

31 

14 



181 

17 

■ .. 

125 

IS 

. 

191 

24 



6« 

48 

■f 

91 

63 


2« 

63 

4" 

121 

69 

— 

12‘ 

76 

— 

181 

96 

— 

2’ 

174 

+ 

19> 

200 

+ 


Table 2 contains the fatigue experiments arranged according to 
time since the outbreak of the disease. The decrease in potential 
difference due to fatigue could be found at the earliest 48 day.5 
after the paresis had set in. 

In order to get an impression concerning progression or rcsliliit- 
ion of the paresis in poliomyelitis, the material is grouped according 
to the degree of paresis. Clinically estimated force reduction and 
the electromyogram are used as a measure of the degree of paresis. 
Fig. 9 shows the course of restitution as a function of time; /. for 
slight pareses (1 — 2 units force reduction and interference or transi- 
tory state in the electromyogram during an attempt at maximum 
innervation); 11. for moderate and severe paresis (2 — 3 .units force 
reduction and single oscillations in the electromyogram; 
muscles with continuous or temporary paralysis. AH muscles m 
group r, 80'% in group If, and 50 % in group 111 show restitution 
compared with tlie first examination. Tlie majority of group H 

and especially of group III still shows a consideraWc force reduction 

at the last re-examination. 
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As regards the progaosis for certain muscles or groups of 
the material indicates that restitution of the pares.s “ 

ant. and m. rectus femor. apparently occurs more “ 

other muscles. The material available, however, does not permit 

more exact estimation. 


Discussion. 


The electromyographical examination can be of interest in 
examining acute cases of poliomyelitis. By this method of examina- 
tion it can be seen wth certainty whether there is activity in the 
paretic muscle or not, a decision which cannot he obtained in any 
other way. In contrast to the current clinical opinion and to the 
general impression, the electromyogram indicates a continuous 
progression of the paresis up to 2—3 weeks after their appearance.. 
Furthermore, the electromyogram supports tlie view that restitu- 


tion may go on for months after the acute stage of the disease. 
The occurrence of synchronous activity bebveen different motor 
units indicates that apparently also intact ganglionic cells can be 
affected by the disease, a symptom which is correlated with a less 
favourable prognosis of restitution in the respective muscle. The 
synchronization regularly present in stationary pareses after a 
previous poliomyelitis points in the same direction. 

It is impossible to explain all temporary pareses as being caused 
by the oedema accompanying the inflammatory processes, as the 
reversibility of the changes extends over too long a period. Revers- 
ible slight injuries of the ganglionic cells may therefore be assumed 
to cause these pareses. The existence of such injuries becomes es- 
pecially clear in cases where the innervation is temporarily annulled. 
Pareses which are restituted in the course of the first 4 weeks and 
are frequently accompanied by asynchronous activity are probably 
due to the temporary oedema. 


Furthermore, the electromyogram may facilitate the differen- 
iial diagnosis betsveen poliomyelitis and polyradiculitis. In 7 cases 
of poljTadicuhtis (Buchthal and Clemmesen 1943) some of wliich 
were examined in the acute stage, no synchronous activity could 
be found despite severe pareses and lack of numerous motor units 
Poliomyelitis, however, shows either synchronous activitye which 
mvolves a less favourable prognosis, or asynchronous activity 
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vAth rapid restitution. In the cases of polyradiculitis investigated 
the electromyogram indicates that the pareses are not caused by 
pathological processes in the anterior horn cells (cf. Fog and Las- 
sen 1943). 

Tlie cause of synchronization must still be discussed on a 
somewhat hypothetic basis. The observations available, showing 
synchronization as early as the day after the paresis has set in 
point to a causal connection with the injury of ganglionic cells 
and it is less probable that we here deal with a compensation 
measure. This injury of ganglionic cells does not disturb tlieir 
function, but facilitates an irradiation of impulses from neigh. 



Fig. 10. Setting in of contraction in a paretic m. biceps brachii. The potcnlials 
appear immediately with relatively high frequency. 


Louring cells. In favour of this interpretation is the observation 
that the start of the contraction is immediately accompanied by 
action potentials of high frequency in cases of synchronization 
(Fig. 10), while the normal and the neurogenic-atrophic and nol 
synchronously innervated muscle can start a contraction with 
action potentials of low frequency. The high initial frequency 
should be caused by a mutual spreading (spatial summation) of 
excitations reaching the single ganglionic cell with a minor phase 
difference. In the central nervous system, synchronization of exci- 
tation processes by a spreading of impulses from neighbouring fibres 
has been demonstrated experimentally by Renshav and Therman 
(1941). After strychnine poisoning, Bremer (1941) found an irra- 
diation of impulses to neighbouring segments despite a total cross 
section of medulla spinalis in between them, so that irradiation 
could only occur by leading-over of action potentials which stiinu 
late the disconnected segments. 



ELECTROMyOGHAPHICAL -EXAM/NATION OP PATIENTS SUFFERING ETC. 1G3 

In coimection with these considerations some observations may 
be mentioned regarding the eleciromyogram of 6 patients m lumbar 
anaeslesia (0.15 g procain intralumbar). Hermotomia had been 
performed on the patients in question. Action potentials m m. 
tibialis ant. were registered from complete paralysis ' during the 
maximum effect of the anaestesia until the motor paral 5 ''sis liad 
disappeared. This occurred in the course of 5 20 min. During 
this period, a temporary synchronous activity was found, on 5 of the 
6 patients, even at a time when numerous motor units were already 
functioning. It is still ^undecided how far novocaine, apart from 
the radices, affects the ganglionic cells in the medulla spinalis [cf . a 
survey of Aa. Als-Nielsen (1935)]. The present observations indi- 
cate that it affects the anterior horn cells and that temporary affec- 
tions of these cells may occur, leading to the special type of inner- 
vation. 


Summary. 

» 

In 21 of 47 cases of acute poliomyelitis, the development of 
the pareses and their restitution is followed electromyographically. 
Generally, neither the acute phase nor the later stages of the disease 
show spontaneous activity in relaxed muscles. The synchronous 
activity recently found in apparently intact motor units (stationary 
paretic muscles after poliomyelitis) is in some cases observed 
during the acute phase of the disease. Synchronization may appear 
very early after the pareses have set in and is presumably caused 
by irradiation of impulses over a larger range of ganglionic cells 
(facilitation of spatial summation). . 

A comparison of different types of innervation (synchronous, 
partly synchronous, and asynchronous activity) as evident from 
the electromyogram, with the clinical course of the pareses, indi- 
cates that the chance of restitution is most favourable in, cases of 
continuous asynchronous activity and less so when synchronous 
activity is lasting. 

Furthermore, electfomyographical examination reveals that a 
paresis may progress for some time after the febrile stage, and 

that restitution of the paretic muscle may in any case continue 
up to b months. 
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In spite of the fact that the clinical picture, of amyloidosis, 
both the secondary and the atypic primary, is well known, onl)’ verj’ 
little is understood at present regarding the responsible processes. 

Eklund and Reiinann sum up the various theories in the follow- 
ing groups: 

A; Abnormal protein metabolism. 

B: Antigen antibody union and subsequent precipiiation. 

C: Protein absorption, 

D; Abnormal reticulo-cndothelial tissue, 

E: Hyperproteinemia. 

F: Hyperproteinemia and changed reticulo-cndothelial tissue. 

Of these, A and E are particularly dominant in tlie raiher scarce 
literature of recent date, even though B too must be mentioned and 
a participation of the reticulo-cndothelial tissue must be considered 
a necessity. 

Amyloidosis, as is well known, is first of all obseiwed as a compli- 
cation in long standing secreting inflammatory processes. It may 
also be found in certain types of cancer, and in myelomatosis. ^Diis 
form is encountered most frequently in liver, spleen and kidneys. 

— Ada med. scandinav, Vol. CXVI. 
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The atj^pic amyloidosis seems to present an entirely different form 
Here we most frequently find isolated nodules of amyloid in diffe- 
rent organs. 

The best information regarding the development of the amy- 
loid is obtained, however, from experiments on animals, especially 
mice. After subcutaneous injections of dissolved protein, like casein 
or bacterial suspensions (thus presumably an immunization) there 
is observed, after 5 to 6 weeks, a development of amyloid intra- 
cellularly in the reticulo-endothelial cells of liver and spleen. During 
the earliest stages it may be demonstrated as crystals in the cells. 
Later the cells are filled, and first then are extra-cellular deposits ob- 
scnmd. Such experiments on mice show, moreover, that the diet is 
of significance to the development. Amyloid may be produced by 
one-sided nutrition (Kuczynski), and a sufficiently good diet may 
partly prevent the formation after casein injections and partly give 
rise to a more rapid removal of the amyloid after the cessationof 
the injections (Grayzel et al.) 

The interpretation of these experiments is, as mentioned, ex- 
tremely vague — and it docs not become less vague by the fact that 
the true composition of the amyloid is not as yet known, exceptforits 
being a protein. Wliile it is definitely established that amyloid 
may contain chondroitin sulphuric acid, the available analyses 
seem to indicate that this is not always so (Hanssen and Heinlein). 
Most investigators find 1 — 3 per cent S, but Eppinger finds no cys- 
tine nitrogen in amyloid from an atypic localized lung amyloid. 
This uncertainty is undoubtedly due to the circumstance that it 
has not yet been possible to obtain a dissolved amyloid preparation 
free from other tissue. 

Investigations on the behavior of the serum proteins during amy- 
loidosis in the human clinic are very scarce. As a rule, a hyper- 
globulinemia is encountered, most pronounced in myelomatosis. 
Tills observation seems, liowever, to be somewhat in conflict ivith 
the animal experiments. In the latter it seems the easiest to pro- 
duce amyloidosis in the animals which are the poorest producers 
of antibodies, and hence form less serum globulin, mice being an 
example. Good antibody' producers, like rabbits, have more diffi- 
culty and take more time in forming amyloid. A peculiar obser- 
vation has been made by Achard and co-workers who investigated 
the serum proteins in rabbits during amyloid formation. In the few 
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Table 1. 


.Patienis with amyloidosis and proteinuria. 


1 TotsTl 


Serum 

albumin 


Scrum globulin 

I Urine 

serum 

Tot.nl Albumin 

jsoluble Fraction. 



Al- 

Glu- 

protein 





% i" 

Cj'Stinc 

bnmin 

bulin 

0/ 

/o 

% .1” 

Cystine 

%in 

Cystine 

scrum 

9/ 

/o 

cystine 

cystine 


serum 

% 

serum 

% 



% 

% 

4.60 

1.34 

1.13 



3.26 

2.03 

2.82 

1.96 

3.03 

1.06 

2.1S 

0.92 

2.87 

1.97 

2.00 

2.65 

1.69 

3.21 

1.39 

2.05 

0.45 

2.70 

1.92 

• 2.04 

2.70 

1.99 

4.96 

2.04 

1.85 

0.85 

2.97 

2.92 

2.17 

3.15 

1,85 

4.32 

1.57 

2.06 


2.94 

2.77 

1‘.95 

3.15 

1.85 


Table 2. 

Patients with Amyloidosis without proteinuria. 


Serum protein % 

Scrum albumin 

Serum globulin 

% Cystine 

in serum % 

% Cy.stine 

in scrum 0 / 

6.33 

5.68 

3.10 3.03 

1-77 3.00 

— 

3.33 1.90 

3-91 2.00 


in amSi" ‘'Darina "'-ay io clmngc.d 

sernm albumin inpatients 

albumin in cases of amvJoirnvn-ni • , ^ serum 

from that of the other suhjeCa exlXd^bVr) 

pr^l4"o“et W « »-le toprevious 

Pirate rvhereu^n jtro^'Ts 

Wagner and cystine accordina in r i to Paruas and 

values for normal persons the 114 ®^°! ‘'"1 
iin 1-95 per cent eystine In nffr ? Siolm- 

cystine content of the albuminous f '? Proteinuria the 

eed, but dialysis yielded a sparinalOsO ^lO^ ‘‘'i''''" 

vysfne content. The part .hich re^mLOrOsoOSOrU, Ol 
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same composition as the urine albumin and the albumin in normal 
serum exept in cases of amyloid nephrosis. 

Table 1 shows the results obtained in case of patients with amy- 
loidosis. It is here a question of verified cases of secundary amy- 
loidosis. In the 5 cases the diagnosis is confirmed by autopsy. The 
last case is clinically confinned, first of all by the proteinuria, it 
will be seen from the table that all cases in the soluble fraction of 
the albumin present a cystine content of about 3 per cent spreading 
between 2.70 and 3.05 per cent. An exception is found in case 
No. 1 where the serum albumin is not further fractionated, so that 
here it is only the urine albumin that shows the characteristic con- 
ditions. That it is not proteinuria that is responsible for the ano- 
maly is moreover seen from the circumstance that tv^o cases of 
amyloidosis without proteinuria show the characteristic deviation 
from the normal. The cystine content of the serum globulin has not 
deviated from the normal 1.95 per cent in any of the studied cases. 

The significance of the change of the serum albumin obser\'ed 
cannot as yet be judged on the basis of our limited knowiedge regard- 
ing the nature of the amyloidosis. In the main, tw^o explanations 
seem plausible. One is that the change found is a link in the changes 
responsible for the amyloidosis, which in that case must be consi- 
dered as a rather general change in the protein formation of the 
organism. In that case one would also expect to find this change 
early or even before the amyloidosis becomes manifest, and in amy- 
loidosis localized solely to the kidneys. Another possibility is that 
the change observed is secondary after an amyloidosis -which has 
produced a change in the capacity of the liver to form serum albu- 
min. When considering how relatively little even a well pronounced 
amyloidosis may change the liver cells, such an explanation seems 
rather improbable, hloreover, the serum albumin formation would 
in that case have to be transferred to the reticulo-endothelial tissue 
of the liver, which at present there is nor reason to assume. 


Summary. 

In a number of patients with definite amyloidosis it is shown 
hat the serum albumin in its cystine content deviates characten 
tically from the normal, being 3 % against the normal 4.75 /o* 
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The cause of this deviation is discussed. No explanation can be 
given, but it is pointed out as most probable that the change of the 
serum albumin is a link in the protein changes which give rise to 
the amyloid deposit. . ‘ 
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Aus dem pathologisch-anatomischen Instilul der Universital Kopenhagen 
(Chef: Professor, Dr. med. J. Engelbreth-Holm). 


Die Gauchersche Krankheit. 

Mit der Beschreibung eines Falles, der Veranderungen in der 
Hypophyse und im Hypothalamus zeigte. 

Von 

GUNNAR TEILUM. 

(Bei der Redaktion am 22. September 1943 eingegangen). 


Die Lipoidoseji konnen der chemischen Natur des abgelagerten 
Lipoids nach in 3 Gruppen geteilt werden und zwar die Choleste- 
rin-, Cerebrosid- (Kerasin-) und Phosphatid- (Sphingomyelin-) 
lipoidosen. Unter diesen umfasst die 1. Gruppe eineReiheverschie- 
dener Krankheiten (Xanthomatosen) mit zum Teil verschiedener 

Morphologie, Pathogenese und Symptomatologie, wahrend jededer 

zwei letzten Gruppen nur durch eine bestimmte Krankheit repra- 

sentiert wird: die Gauchersche bezw. Niemann-Picksche Krank- 
heit, die beide auch in morphogenetischer Hmsicht viel sciarer 
abgegrenzt sind, als die Xanthomatosen. Diese l^^zteren konmien 
am haufigsten vor, nach ihnen kommt die Gauchersche 
mit im Ganzen etwa 150 beschriebenen Fallen und schliesslic 
folgt die seltenere Niemann-Picksche Krankheit. 

Fine gesamte Darstellung der patliologischen Anatomic 
Lipoidosen und eine auf dieselbe aufgebaute Beschreibung 
Abgrenzung der einzelnen Formen wrde von 
bracht, der mit Recht darauf aufmerksam macht, dass die z\ 
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den einzelnen Gruppen, besondcrs zwischen cier Gaucherschcn und 
Niemarai-Picksch® Kranlcheit bosteI.endcE Beruh™ngsP''>J^l= 
oft nur rein ausserer Art sind und ims liinsJchtlicli c ci aruHt, 
Wesens der Krankiieit eigentiicJi nicht wesenthch welter gcbracht 

iiaben. . 

Rein morpbologisch sclieint cine ziemlich scharfe Ircnnung 

zwiscben den zwei letztgenanntcn Leiden zu bcstchcn, die iiamcnt- 

licli in Bezug auf das reticuloendothclialc System cine sclir ver- 

sciiiedene Ausbreitung zeigen. Bei der Gauchcrscbcn KianWicit 

spielen im Lipoidanhaufungsvorgang nur die Reticulum- und Ad- 

ventitiazellen und anderc bistiocytiire Elementc cine Rolle. Dies 

gilt nicht fiir die endotliclialen Komponenten des R. E. S. wie l)ci 

der Niemann-Pickschen Kraiikhcit, wo aucb die Parenebym- 


zellen in einer Rcihe von Organen (Milz, Leber, Nierc, Nebcnnicre 
und Darmepitliel) das Pliospliatid .aufnehmen, so wie aucb Pick- 
zellen mesodemialer Herkunft in wechselnden Mcngen uliiquitar 
in alien Organen vorkommen konnen. Bei der Gaucbcrscbcn 
Kranklieit spielt neben der Lipoidanbaufung ausserdem aucb 
die Prolifcraiion von Rcticulo- und Histiocylcn cine wiebtige 
Rolle (Scblagenliaufcr, Picku. a.), so dass das Leiden als cine ccblc 
Reticulo-PIistiocytose anzuspreeben isl. 

Nicht nur die Patbogenese der Gaucbcrscbcn Kranlcbeit isl uns 
immer nocli- unklar. Die. vorlicgendcn Untersuebungen lassen 
nocb nicht erkennen, in wclchcm Grade cs sicb bier um cinen ubi- 
quitaren Prozess bandelt, da — wde Lcttcre.r hcr\mrbebl — genii- 
gend eingehende Untersuebungen aller Organc in Wirklicbkcit nur 
in wenigen Fallen vorliegen. Es ist bier fraglicb, wie streng die 
Cerebrosidanhaufung teils an die bestimmte Zellcnart und toils an 
bestimmte Organe gebunden ist. 


Wahrend Gaucherzellcn einer sogenannten akuten infantileii 
Form des Leidens aucb ausserbalb des bamatopoetiseben Sj'stems 
(z. B .in Schilddruse, Tbymus und Limgen) zu finden sind, 
sind die Veranderungen bei dcr adullcn Form gewdbnlicb anMilz! 
Knoebenmark, Leber und Lymplidiiisen gebunden. Es werdeil 
^ Gaucherzellen vorkommen in den Liingen 

^er en, Waitz & Warter, Myers) bei Erwacbsenen beschrieben. 
In emem Fall warden die Zellen nur im Sputum nacbgcwiesen 
m anderen (sezierten Fall) wurden sie ausser an den gewdbnlicben 
4 Lokabsationsorten aucb in den Lungen und McLgen ntr 
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nicht im Cerebrum gef unden. Die Art der Zellen und des eventuel- 
len Lipoides aller dieser Falle wurde, wenngleich die theoretische 
Moglichkeit ihrer Zugehorigkeit zu den Gaucherzelien vorliegt 
angezweifelt (Thannhauser), und es sind somit beim Erwachsenen 
niciit mit Siclierheit Gaucherzelien in anderen Organen als den 4 oben 
genannten nachgewiesen worden. Was speziell das Zentralnerven- 
system anbelangt, sind Gaucherzelien im Cerebrum nicht nachgewe- 
sen worden, weder bei der adulten, nocb bei der infantilen Form mit 
neurologischem Syndrom, bei denen die Veranderungen in den 
grossen und kleinen Pyramidenzellen der Hirnrinde ihren Sitz 
haben. 

Um die Frage zu klaren, ob beim Erwachsenen innerhalb dieses 
Organgebietes eine solche gesetzmassige Lokalisation vorliegt, 
wurde in einem typischen, sezierten Fall von GaucberscherKrank- 
lieit bei einer 50-jalirigcn Frau die systematische histologische 
Untersucliung so gut wie aller Organe vorgenommen. 

Kva nkengesch iclite. 

Die meisten klinisclien Befunde steilte Professor Meulengracht zur . 
Verfiigung, der die Krankheit urspriinglich diagnostizierte und die Pati- 
entin eine Reilie von Jahren u. a. in der Abteilung B des Bispebjerghos- 
pitals behandelte, Woselbst die Patientin wiederholt lag. 

Anamnese: Pal. ist eine 50-jahrige verheiratete Frau. Vor 15 Jahren 
Wurde zufallig eine Splenomegalie festgestellt, die seither zeilweilig druc- 
kende Schnierzen leichterer-Art verursacbt hat. Ab und zu War die Pat. 
ikterisch und oft hatte sie blaue Plecken an den Beinen. Ueber ahhliche 
Falle in der Familie ist nichts bekannt. Der einzige Sohn der Pat. ist 18 
Jahre alt und gesund. Nie Gelenkrheumatismus, Scharlacb Oder Tuherku- 
1 ose. Menopause vor 6 Jahren. 

Objektive Untersucliung: Bei der Aufnahme in der Abteilung B am Bis- 
pebjerghospital 1938 folgender Befund: Haut trocken, eiwas runzelig; an 
den dem Licht ausgesetzten .Stellen, besonders im Gesicht, an der'Yorder- 
seite des Halses und an den Hand- und Fingerriickseiten typische braun- 
liclie Pigmentierung. In den Conjunctwen die den Pingueculae ahnlichen 
gelbbraunen; keilfdrmigen Verdickungen, die fiir die Gauschersche Krank- 
heit charakleristisch sind. Keine periphere LymphdrusenscbWellung. 
Gl. thyreoidea nicht Vergrossert. Steth. cordis et pulm.: o. B. Abdomen: Milz 
stark Vergrossert, reicht mit ihrem Vorderrand bis 2 cm rechts vom Nabel, 
der Unterrand ruht auf der Crista iliaca. Der untere ieiierrand ist 4 Finger- 
breiten unter dem Rippenbogen fiihlbar. Die unteren Extremitdten zeigen 
ausgedejinte Suggilationen sowohl an den Ober- als an den Unterschenkeln, 
ausserdem Petechier und kleinfleckige braunliche Pigmentierung unten an 
den Beinen. BeWegungssensibilifat und Reflexe normal. 




Fig. 1. Gauclier-iSrilz (Gewiclit 2100 g, Lfiiigc 28 cm). An der Schnillflache 
multiple Knolchen mil Fibrose u. Bluliing. 

Urin; -r (alb., sang.), Mikro.; -j- Cylinder. + Urobilin (Spuren). 

Blutuntersuchungen: Bei der Aufnabme: Blutiingsdaucr (Duke): 17 
Min., Venenblut: Iklerusindc-x (Menlengracht): 5. Hamoglobin 33 %, 
Erythrocytenzahl 1080000, Leucocytenzahl 1000, Blulplaltclien 58000. 

Dijjerenzialzahlung: Segmentkernige 08, slabkernige 4, grossc Lym- 
phocylen 9, kleine Lymphocylen 10, Monocylen 8 und eosinopbile 1. 
WaR. - 7 -, Widal S. R. 35 mm. Blullipoide nichl untersneht. 

Verlauf: nacb Wiederholler Blullransfusion sleigl Hb. auf OG %. Das 
Leiden schreitet im ubrigen gleichmassig vorwiirts. 1942 zog sicli Pal. 
durch einen Fall ein Kopftrauma zu, \Var nichl beWussllos, log einc Woche 
im Belt und filhlle sich hierbei Wolil. Hicrauf mil kurzen freien InlcrVal- 
len etwas geistesabwesend und unklar; Wurde in das Rigshospilal (Ablci- 
lung N, spater Abteilung A) eingewiesen, Wo man allgemeine Kraft losig- 
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Fig. 2. Unteres Femurende mit diffuser Ausdehnung des Gaucher-gewebes 
im Mark und VerdUnnung der Rinde ober den Condylen. 


keit ohne elektive Paresen feststellte. Babinski -f- Blutdruck 105 mm, 
Temperatur 37. Der Tod trat am Tage nach der Aufnahme ein. 

Autopsie: Nicht abgemagert. Gewicht 50 kg. Augen: ausser den 
Arcus seniles findet man an den Conjunctivae geibe keilformige Verdickim- 
gen, die symmetrisch, mit der Basis am Corneairand und den Spitzen an 
den Canthus ext. und int. gelegen sind. 

Haul: Mass, an der Halsvorderseite im Gesicht und an den Handen 
brauniich pigmentiert. Ausserdem braunliche kleinfleckige Pigmenfie- 
rung der unteren Unterschenkelgebiete. An den Handriicken und Unter- 
schenkein blaurote Gruppierungen von kleinen Blutungen in der Haul. 
Keine Oedeme. 

Knochen: Bei der Durchsagung des unteren Femurendes typische De- 
formitat mit Verwischung der normalen gebuchteten Konturen ober den 
ICondyJen, ein Befund, der der rontgenologisch beschriebenen Erlenmeyer- 
kolbenform entspricht (Fig. 2). Die stark verdtinnte Rinde ist hier von 
dem umgebildeten und stark hyperplastiscben MarkgeWebe, Welches gran- 
rot ist und verstreut festere graugelbe Gebiete enthalt, nach aussenge- 
presst. Das Brustbein und die LendemVirbelsaule zeigen nach der Durch- 
sagung Weiches graurotes MarkgeWebe. 
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Lvnirlioidi:<n%vl)CS an dor ZnnRan\Vnr?.ol, koine 
IL Sohilddriise 0. B. Thymis Wiegl 

1;;; "i.i.. Lnnr.n nnd Brand, ion ..igon fiber oine pnr.dente ^roncMn 
kin u,. JMnr abnorm- n Ib-fnndo. Die Unis-, Broncbial-, l^his- md Linn- 
k dlv,n|.|Mirn-. n dnd bi'^ ha 5 oJm,s?gro?s. ^^'clc]l, nicbl infiltncd. D, 
‘vLunl-h- ddduniissig dnnkdrol. Her;., ICranzarlonon und Lnngen- 
irnl.e.^ub r o. B. Uie Aorla zeigi diUn.'^e Atlicroniafose iind massig gelb- 
li*-, !arbii,>P dnr Irilirna. 

h’ntnmiutn: Keii) Ascile.-^. /.cfcrr ve, grosser! (GcWicbt 3730 g, 32 X 30 
■. K en,) vm, brann-elber J'arbe. Die Oberliadie niclU granulierl, stoHon- 
.-[..V leield unregdnnissig. Dio ScbnillflUcbc gloichmassig boll briinn- 
.tlinn -.iditbatv Cirrlio.^enzeidinnng. Die Konsisten; ehvas vermehrt. 
|v< ini’ Kiii'lelieii od<T Infiltrate. Ijie Gallcnblasc enthalt ca, 10 gan; kleine 
}C<H, kn stu nte. Piwhrcns: 0. B. Xebenniercn: die Rinde .schmal, keine 


A<i' mm,*'. 

Di- A/sYx is( bedcutetid vcrgrosscrl (Gewidil 2100 g, 28 x 18 x S cm). 
Di- r.,b-rf!aciio bell, von graii-braniilicber Fas'be, glall iind zeigt, besonders 
am vordor-stcn /bind, mdirere prominierendc, knolenformige Stellen. An 
•ier .S'^linittfladie (Fig. !) verstreuf scharf bogrenzfe fesfe Knotclien niit 
<'inotn IJnrchinesser bis ;n 0 cm. Dieso zeigen cine hellorc gelblichere Farbe 
ab das fibrige hornogene dunklcrc Gewebe. Im grosslon der Knotchen 
fibro'-e Ktralinen nnd zahlreiclie kleine Bliitungen. 

jYiwa, HarnWoge und Gescblccbtsorgane o. B. 

AV<r/i(i,m; frisclies, linksseitigos subdurales Hamatom {c5. 1 cm dick) 
mil ge,«c!iidileton Fibrinmembranen. Rechtsseitig leichlo Brannlarbung 
(hr Dnr.i, aber keine griisseie Blnlnng. Die Gyri links bedciitend abge- 
fladst. 


Hiftolo^ische U ntcrsuch u Jig. 

fin gilt wie.'tlle Organe \viirden imtersuclit. 

IbiT die Ilanialoxylin-Eosin nnd van Gicson-Hansen-Farbung Jiinans 
nmrden die nindegen'ebsfarbiing nach ^railory, die Eisenfarbung nach 
Tiinibtdl, eine Rclikulinfurbnng, sowie die Sudanfarbnng an Gefrier- 
^ (‘bn i 1 1 on a ngen'endc ( . 

In der d/i7; (Fig. 4) findet man das normale PulpageWebe vollslandig 
\on gm«?(.‘ti imregolrna.'jsigen Haufen nnd Siriingen grosser rnnder, meist 
sebr helk-r Z-lIen.dem sogonannlen GaucherzeUen (G. Z.), die von zerstreu- 
len Re.den lymjdioiden Gen'ebes nmgeben sind, verdrangt. Das Gvto- 
I'.tssna m dtesen G. Z. zeigt bei starkerer Vcrgrossening oine durch'die 

Abb, gening d.-r bomngenen Snb.stanz bedingle foinere odor grobere vacno- 
iar«‘ .•'truktnr. 

E< fan.i.-ll Fid, somil „icl,i dgoallidie Vakuolc, sondwn um Ici- 
p ,«|..r Er*-rc R.c„dov.,c,.olcn, dio ot, nobcaoinandor in dor glcichen 
Z. . »rk..„,,n™. An dnigon Sicllon rvordon grdsscre zusamBontlios- 
. ml, Tn. ,W,™ Iin L}do,d,is,i,n gcbildct, Welches im abrigen von cinem 
. ,m„md„g,,„ N,.u dorebrogon id. ,«s besonders in den Wnorrr' k-uT 
I-’ H™ dm in „„..ero„, mile im Knod.enmark domlSrel tei 
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vovWtt. Die 

I^krSereLhrdeullich in. ungetWlcn Priiparal 

eigenlliche GaDcher-Subslanz eine hellblaubclie Fai’biipg annimmt. Dio 
Kerne fehlen nicht sellen; sie liegen in dor Regel exzenlrisch ^der peripher 
nnd zeigen bei der Malloryfarbimg ein lockeres Chroinatinnetz und leuch- 
tend rote Nukleolen. Man hat den Eindruck, dass die ebVas grbsseren oft 
ganz hellen G. Z.. die in der Milz besonders zahlreich smd, den spatercn 
Stadien entsprechen, iVabrend die ehvas dunkleren kleineren und dicbler 
gepackten Zellen frtihere Stadien mit alien tlbergiingen zii Rctikuluxn- 
zellen reprasentieren. 

Die beschriebenon knolchenformigen Gebiete in der iMilz beslchen aus 
einem sehr dichten hyalinisierlen BindegcWebc mit isoliorl Oder in klci- 
nen Reihen gruppierten G. Z., die sich als schr grosse RiesenzcHen mit un- 
regelmassig gebuclitelen Umrissen, oft auch in liingliclior Oder dreicckiger 
Form (Fig. 5) darbieten. Sie enthalten 20 oder mehr pcriplior gcstelUc 
Kerne, Wahrend das Cytoplasma von grossen, unregelmiissig Iropfclien- 
formigen Ablagerungen erfUlIt ist, die die normale Zcllstruktur vollkom- 
men zersprengt habon. 

Hierdurch entsteht eine nicht geringe Ahnlichkeit mil grossen lipoid- 
haltigen Fremdkorper- Oder Toulonzellcn, die in gowissen Xanfhomen zu 
beobachten sind. Die Turnbullfarbung zeigl in dcr Milz cxtrazellulurc 
^Hamosiderinanhaufung, die sich als kornigo !Masse darslellt, n'iihrcnd das 
Cytoplasma selbst mebrererorls in den G. Z. cine ganz scluVache diffuse 
blauliche Parbung annimmt. Bei der Sudanfarbiihg der Gefrienschnitte 
geben die Zellen jedoch keine Lipoidreaklion. 

Das Knochenjnark in Sternum, Wirbelsiiulc und Femur zeigt zahlreiche 
anastomosierende Strange dichl gepacklcr liingerer G. Z., die die Ge- 
fasswande vollstandig umgeben. Das Cytoplasma ist bier nicht so hell 
Wie in der Milz, und grossere Vacuolen sind nur in cinzelnen Zellen zu 
beobachten. Dahingegen tritt hier die netzarlige Zeiclmung, auch bei der 
AnWendung gewohnlicher Farbungsmcthodcn sehr hervor (Fig. 3). • Da.s nor- 
male Markgewebe ist stark reduziert und zeigl Yerslreut kloino lliiufchen 
von Reticulumzellen mit tlbergangen zu cigenlliclien 6. Z. Ausserdeni sind 
Reste von Knochenbalkchen und Peltgewebe crsichtlich. Keine Fibrose 
Nekrose Oder Blutung. Eisenpigment komml nur sehr vereinzolf vor' 
V’’obei sich die G. Z. mil der Turnbullfarbung nicht fiirhen. 

2. somit im Knochenmark und in der 
Milz vollstandig dominieren, in lyelchem letzleren Organ sie die eigenlliche 
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Fig. 5. Grosso Riesenzellenformen in tier Milz mit konfJuierenden Ausfallungen 
und zahlreiclien peripheren Kcrnen (Mallorj', 270 x). 


In den in der Regel langslrecklen Maschen dieser fibrill^en Binde- 
gewebssirange sieJit man langliche G. Z. (Fig. 8), die isoliert Oder in klei- 
nen Gruppen mit ganz Wenigen Elementen vorkommen. In den Kapilla- 
ren, in den Kupfferschen Sternzellen Oder in den grosseren Gefassen kom- 
men keine G. Z. vor. Die Fibrose scheint besonders vow BindegeiVebe, 
Welciics um die porto-biiiaren Stamme und urn die Vena centralis herura 
gelagert isl, seinen Ausgang zu nehmen. Keine Proliferation der Gallen- 
gange und keine Entzundungsreaklion. 

Ausser den G. Z. verstreut im Bindege\Vebe isolierte Leberzellen. Die 
hier gelagerten G. Z. sind von den histiocytaren Elementen des interacino- 
sen Bindegevebes, AVelches selcundar proliferiert und .eine Atropliie des 
Leberparenchj'm.s hervorruft, abzuleiten. Die fibrosen Veranderungen sind 
hier nicht so wie in der Milz rein lokaler Art, sondern diffus uber die ganze 
Leber verbreitet. 

Die Lympdriisenknoten zeigen in den versebiedenen Regionen Anliaii- 
fungen von G. Z. in selir Wechselnder Menge. In den peripheren Driisen 
fehlen die G. Z. vollstandig, ^yahrend sie sich in den abdominalen und 
thoracalen Drusen bald — Wie in der Milz — ■ diffus durch das Geivebe 
strecken, bald auf den Randsinus beschranken. 

Die G. Z. sind hier ziemlich bell, rund und vakuolisiert vom gleichen 
Typus Vie in der Milz. Es \Vird keine Fibrose-beobachtet. 

Bei der Untersuebung der Hypophyse siebt man im Hinterlappen 
Anhaufungen von diebt gepackten Zellen, die in Bezug auf Lagerung, 
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6 Gauclier-Zcllcn im’ Hypophyscnliintcrlappen. (v. Gieson-Hnnscn, 

115 X). 



>■? -Vi' V 

Fig. 7. Gaucher-Zellcn im Hj'poUialanuis (v. Gieson-IIanscn, 115 
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Aussehen, Cytoplasma- urid Kernstruklur die fiir die G. Z charakl ' 
stischen Befunde zeigen. Das Cytoplasma isl fein vacuolisiert and zetf 
stellemveise deutliche Nelzstruktur. Es Werden alle t)bergange von Mih . 
g]ia,zellen zu den G. Z. beobachlet, welche letzteren am dichtesten im hil 
terslen aussersten Teil des Hinterlappens gelagert sind (Pig. 6),wahren4 
sie sich nach innen gegen die Vorderiappengrenze zu nach and nacb ver- 
lieren and nach oben zu — dem Infundibulum entlang •— bis zum 
Hypothalamus erstrecken (Fig. 7), wo man eine dichte Anhaufung findet 
■die gegen das sie umgebende HirngeWebe ziemlich scharf abgegrenzt ist! 
Demenlsprechend findet man bei der Weil-Farbung Markscheidendegene- 
ration, so Wie auch die nahe liegenden Ganglienzellen stark gesckwollen 
sind. In den sudangefarbten Gefrierschnitten sind diese Zellen nicht ge- 
farbt, Wahrond man im Corpus striatum mehrerorts freie Fettanhauiung 
in der Nahe der Gefasse sieht. Die Zellen enthalten im Hinterlappen, be- 
sonders in der peripheren Zone Anhaufung von Hamosiderin in grossen, 
kdrnigen Massen. Das Cytoplasma farbt sich bei der Malioryfarbung heller 
Oder dunkler blau. Es besteht keine Fibrose. Nach ihrer Lagerang, Struk- 
tur, Farbung und ihrer Infiltration im Hinterlappen, Infundibulum und 
Hypothalamus konnen diese Zellen. nur als G. Z. aufgefasst Werden.indem 
sie hicr von den Mikrogliazellen abgeleilet sind. 

Im Geliirn selbst findet man besonders perivascular Oedem, Ganglieti- 
zellendegoneration, beginnende Neuronopbagie und Feltdegeneration. 
Die Leplomeningen zeigen Hyperamie, Oedem und blutpigmenthaltige 
Makrophagen. 

Das subdurale Hamatom ist ganz frisch und zeigt erst beginnende Orga- 
nisation. Von den beschriebenen Zellenaniiaufungen im unteren Teil des 
Hypothalamus abgesehen, findet man im Gehirn und den Hirnhauten 
keine G. Z. Unter anderem aVurden der Frontallappen, Putamen, Pons 
u. m, untersucht. 

Die Nehennieren enthalten keine G. Z. Das Mark ist sehr dunkel pigmen- 
tiert und zeigt bei der Turnbullfarbung Hamosiderose. Keine Fibrose. 

In den anderen untersuchten Organen wurden keine G. Z. nachgeWiO- 
sen. In der Schilddriise z-eichliche Anhaufung von Blutpigment. Thymus, 
Pankreas', Mamma, Uterus und Salpinx o. B. Die Ovarien fibres. In def 
Haut reichliches, basal in der Epidermis gelagertes Pigihent (Melanin). 
Keine Hamosiderose. Die Schleimhaute (Zunge, Pharynx, Oesofagus) un 
4ie Gaumenmandein enthalten keine G. Z., kein Melanin und zeigen im 
Ganzen keine besonderen Befunde. In den Lungen massige Stauung un 
Blutpigment. Keine G, Z. im Myocardium, Peri- und Endocardium, Aw a, 
Nieren, Vesica, Ventrikel, Diinn- und Mastdarm, Gallenblase, querges rei 
te Muskulatur und NervengeiVebe o. B." ' . . ^ 

In den Kniegelenkssynovialen zahlreiche perivasculare hj'stiocj 

Infiltrate, keine G. Z. 




Fig. 8. Cirriiolischc Lcbcrveraiulcrungcn mil vcrslrculcn Gniiclior-ZoIIi'ii 
ini interlobularon Bindcgcwbe (Mallory, 100 x). 
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U ntersucliungen iiber den Lipoidgehalt con Milz und Leber. 

Die Lipoidanalyse von Milz und Leber (nach Wenige Tage Wahrender 
Formalinfixierung), die am biochemischen Institut der Universitat von den 
Herren Dr, phil. E. Hoff-Jorgensen und Dr. J, Egsgaard vorgenommea 
Wurde, gab folgende Ergebnisse. 



Milz 

Leber 

21.6 

31.0 

5.6 

2.3 

17.6 

5.5 

21.0 

46.0 

10.0 

1.8 

10.4 

23.8 


Tot*l Lipioio, % clcr i rocKcnsuDsianz 

Phosphorlipoide . » 

Cholesterol •' 

Cerebroside * 

Ncutralfett . * 


Epikrise. 

Bei einer 50-jahrigen Frau, die seit 15 Jahren charakteristische 
Symptome der Gaucherschen KranJdieit dargeboten hatte (Spleno- 
Hepatomegalie, typische Hautpigmentierungen und gelbbraune. 

keilformige Verdickungen der Conjunktivae,Thrombopeiue,L«uko- 

penie, hamorrhagische Diathese) trat im Anschluss an ein Kop- 
trauma unJdares Sensorium samt universeller Kraftlosigkeit ohn 

elektive Paresen em. in 

Bei der Sektion rvurden in der Mib, .m F^urkno h ® A m 
der Wirbelsaule und im Brustbem samt m der Lebe 

Lymphdrttsenknoten AniiSuXungen Ll,ra»g 

.eZ gefunden. In der Leber rvurde erne bed^tendej " 
des interlobularen Bindegewebes beobachtet, m 
Gaucherzellen in kleinei-en Gruppen °der .sobert ge ^ger 

In der Mite grosse, fibrose hyabms.erte Geb.ete rod se F 
unregelmassigen Gaucherzellen, die zalilreiche per p * 
Kerne auhviesen und von grossen troptchentorm.gen Ablager 

sen erfiillt waren, . ,, Qrgaae 

Bei der liistDlogisclien Untersuchung so g c'„iicherzella' 
und Getvebe mit Hinbliek auf das VorkonimenvonGau^^^__^ 

ivurden dieselben im 

WO aus sie sich denv Infundibulum entlang zu y ^ 
fortsetzten, wobei sie dichte Haufclien b.ldeten. In der umg 
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■ Markscheidendegeneration. Daruker hinaus keine Gnuchmellcn 
“wfunmittelbare Todesursaohe' bildelc ein frisokoa subdurdes 

Hamatom. la anderen Geavebcn Oder Organen warden kerne l>- 

lagerung, walirend in verschiedenen Organen emc ausgesproclicnc 

Hamosiderosc beobachtet wurde. 

Bei der chemisclien Analyse wurden in Milz und Lc])cr cm 
Cerebrosidgehalt von 17.C uad 10.4 % (der Trockcnsabslanr.) 
aacligewiesea, walirend der Cliolcsleringelialt 2.3 bozw. 1.8 % 
betrug. 


Vorkommen, Palologic imd Paiogenese. 


Gaucher, der diese Splenomegalicform zuerst ])eo])acblelc (1882), 
fasste sie als primaren Tumor, als Milzendolbcb'om auf, Nacb imd 
nacli kam man von dieser Auffassung ab und spracli von cincr 
Systemkranklieit oder von einer Kranlchcii im rcticulo-cmlolliclia- 
len System (Eppinger). Die Knoclienverandcrungcn bei dor Gau- 
cherschen Krankheit wurden erst 1905 beobachtet (Brill, Mandlc- 
baum & Libman). Die Ablagerung ciner frcmdarligcn Std)slanz 
wmrde zuerst von Marcliand vcrmulel, der die Thcoric einer Go- 
schwulst Oder einfaclien Hj^icrplasie fallen Hess. Mandlebaum & 
Downey rechneten mit cincr Stoffwcchselsldrung, und Epstein & 
Lorentz zeigten als erslc, dass der abgelagerte Sloff ein Cerebrosid, 


Kerasin ist, eine Entdeckung, die spater u. a. von Pick bekraftigt. 
wurde. 

Die Pathogenese ist unldar. Die Hj’-polliese cincr einfaclien Zu- 
fiihrung und Ablagerung von Kerasin, die mit der Cboleslcrinabla- 


genmg der sekundaren Xanlbomalosc analog ist, scbe.ini unhall- 
bar zu sein, nachdem Tliannhauser, Benotti & Reinslein nachge- 
wiesen haben, dass das Kera.sin und andere Cerebrosiden nicmals 
im Blutscrum vorkommen; weder bei normalcn kfenschen, noch bei 
^ Gaucherscher Kranl<heii Leidenden. Sie fassen dcslialb die 
Krankheit als cine rcliculare oder histiocylarc Ccrchrosidoso mit 
emer ihr zu Grand liegenden Dysfunlclion der eigcntlichen Rcli- 
kulumzellen, eine mtrazellularc Stoffwcchselsldrung auf die zu 
vermehrter Kerasinsynihese samt nach und nach zur \nh'uifmirT 
0.eses Slollo. In den ZCen Ibbrl. Ansserd™ wir;;"! 
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dass diese DysfunJction von einer Gleichgewichtsstorung der En- 
zyme, die fur die Kerasinbildung von Belang sind, verursacht wiri 
Experimentell lasst sicli nur temporar eine AnhMung von Cere- 
brdsiden in den Reticulumzellen hervorrufen, das Leiden lasst sicli 
somit nicht reproduzieren. 

Die Gauchersche KranJkheit wird als ziemlich selten angespro- 
clien. Pick (1926) hat Daten iiber 39 Fade eingezogen, spater 
wurden zaldreiche neue Fade beobachtet und bisher sind nun 
elv'a 150 Fade des Leidens publiziert. Die Kranlfheit ist hereditar 
bei Frauen haufiger als bei Mannern und kommt besonders bei 
Juden vor. Nicht selten vird siebei Geschwistern gef unden, wahrend 
sie nur in einem cinzelnen Fall bei Eltern und Kindern bescbrieben 
ist. Das Leiden kommt teils in einer akuten infantilen Form, bei 
der das Gehirn mit Veranderungen in den grosscn und kleinen 
Pyramidenzeden der Rinde mit einbezogen ist und bei der der Tod 
in der Regcl im Laufe des 2. Lebensjahres eintritt, and teils in der 
bier beschriebenen adullen Form, die sich in jedem Alter manifestie- 
ren kann, jedoch am haufigsten bei Kindern und oft in der ersten 
Dekade auftritt, vor. 

In Skandinavien wurden Fade von E. Meulengracht (1925 und 
1941) und Lindau (1928) beobachtet, der gleichzeitig Gehirnver* 
anderungcn bei der infantilen Form beschreibt (1930). Diepatolo- 
gische Anatomic wurde u. a. von Epstein (1924) und Letterer (1939) 
bescbrieben, wahrend Thannhauser (1940) in seiner Monographie 
iiber die Lipoidoscn eine umfassende Darstellung bringt. 

Klinik. 

Das klinische Bild wird bei der adulten Form in der Regelvon 
der Milzvergrosserung und den Knochenveranderungen beherrscht. 
Das Gewicht der Milz lag bier (2100 g) etwas unter dem Durcli- 
schnittsgewicht, welches bei 25 Fallen 2800 g betrug (Thannhauser), 
lidherc Grade ^vurden beobachtet (])is zu ca 8000 g). Im vorliegen- 
den Fall scheinen die Knochenveranderungen trotz ihrer Ausbrei- 
tung keine hervortretenden Symptome gegeben zu haben. Ab un 
zu kommen KnochenscJimerzen, die mit Osteomyelitis oder Neuritis 
verwechselt werden kbnnen, vor, wie auch Gibbusbildungen oder 
Spontanfrakturen beolmchtet werden kdnnen. Durch die Pro i 
feration der G. Z. tritt eine Decalcination und Rarifikation der osso 
sen Struktur ein. Besonders typisch zeigt sich die Knochenver 
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anderiing der Kranklieit im unteren Femurdrittel, wo die normale 

Kontur ober den Kondylen paralelJ mit der Cortexverdunnung vcr- 

sclnvindet. Die iiierdurcli entstcliendc fast patliognomonisciie 

Deformitat hat man rdntgenologiscli morphologiscli mit einer 

Erlenmeyerflasche vergliclien. Dariiber liinaus beobachtet man 

charakteristisclie fleckige Decalcination, walirend cysLiscbe De- 

fekte wie sie bei der Scliuller-Christianschen ICranlihcit zii bcobacli- 

ten sind, seltener vorkommcn. Im Vergleicb mit der IVIilzgescbwuIst 

-ist die Lebervergrosserung in der Regel rniissig. Die peripbercn 

Lympbdrusen sind meistens nicht vergrosscrt, wahrend die thora- 

calen und abdominalen Driisen weicb und leicbt geschwcHl sind. 

Die braunliche Pigmentierung dcr dem Licli t ansgesclzten Gc- 

bmte 1st aiif das Melanin binzufiibren. Audi cine symmetrisclic 

Jgmentierung der unteren Gliedmassen ist typisch (Groen &I^rit- 
arbeiter). . v ■ 


Die symmctiisclicn, gclbbraunen, keilformigen Verdickimgcn 
m den Conjunctivac ontwickein sich in dcr Rcgd vor den 20-iBcr 
Mren und nacksen scl.r Inngs™. Sic l,a),cn cine nichl gcrinl 

tr nd ic 

l-osnomo- 

zufiihren, ’ • e nc finombopenie zuriick- 


stische VeranderunglnTel Bh”tbil J V cliarakteri- 

Unter den LeSnk^ 

und Takata-Reaktion in dcr RoZlTor^f^n^!-^ Galaktosenprobe 
Serumbilirubin (wie auch in dinf r T!* Befunde, wahrend das 
Blutlipoide Wo 

Lipoid-Kerasin kommt nicht im ‘'‘^’gelagerle 

1st m der Regel normal oder subnorm a ^°^‘''*cholestcrin 

tient je nach dem Zustand des Lebom? T Eslerquo- 

In den Friihstadien, in denen di T' (Bhannbaiiser). 

veranderungen mit der MilzgesclnL^?’^ BliiU 
hat eine Sternalpunlet^ T ^e^gesellscbaflet vorkom- 
- Knochenmark (Fig. 3) entscheiden" 
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PaUiochcmic. 

Die chcmische Organanalysc zcigte im vorliegenden Falle einen 
ganz bedeutcnclcn Ccrehrosidgelialt in Leber imd Milz, 10.4 bezR- 
17.6 % dcr Trockensubslanz, wabrend normal nur Spuren dieses 
Stoffes in dicscn Organon vorkommen. 

Bcziiglich dcr Blullipoidc siebe oben. 

Pdhologisch-anahmischcr Befimd im eigcncn Fall. 

Die Gamhcrzellen, die sicli von den lipoidgefiilllen Zellen so^YollI 
der Xantbomalosc (Scbaumzellen), als der Niemann-Pickschen 
Kranldieil unlcrscbeidcn, zeigen in dcr Rcgel sebr charakteristisclie 
brerkmalc. Form, GrdSsc, Kcrnanzabl und Lagerung wie auch die 
Struklur dcs Cytoplasma konnen jedocli ziemlicb wecbseln. 

In dicsem Fall waren die Zcllcn in der Milz und in den Lympli- 
knoten mcist rund und zciglen oft ganz lielles Cytoplasma, wShrend 
sic zum Bcispiel im Knoebenmark und im Hypotbalamus dichter 
gepacki lagen, cine langlicberc Form und gleichzeitig ein etwas dicli- 
tercs und dunltler gefiirbtcs Cytoplasma zeigten, was vermutlicli 
den jungeren Sladien dcr Cerebrosidanbaufung entspriebt. Das 
besebriebene feindraljtigc Netzwcrk ist in den am geringsten 
nmcuolisicrlen') Zellen am dcutlicbsten und tritt besonders bei der 
Mallor 3 ''farbung bervor (Fig. 3), bei der die Zellkonluren und Netz- 
slrukturcn tiefblau gefiirbt werden, wabrend die fein verteilte 
abgelagerte Gauebersubstanz, die uberall die feinen Masclien der 
Struktur aiisfiillt, cine belle, blaulicbc Farbung annimmi. In den 
spateren Sladien, die besonders in der IMilzgcfundenwurden.bilden 
die Ablagerungen grdssere, teihveise konfluierende Tropfeben im 
Cytoplasma, indem sie dieses teihveise verdrangen. Die ninden 
Kerne sind in den G. Z. meistens exzentriscb oder randgestellt, vas 
Epstein als Verdrangungsersebeinung auffasst, und zeigen bei der 
Mallory farbung ein sebr lockeres Cbromatinnetz mit leuchtend 
roten Nucleolen. 

In den grossen fibrosen, kndtcbenfdrmigen Gebieten in der 
Milz (Fig. 5) beobaebtet man isolierte sebr gi-osse G. Z. (iiber 100 p) 
mit bis zu 20 peripber gestellten Kernen. Sie sind von sebr unregel 
massiger Form: langlicb oder dreieckig und mit einzelnen sehr 
grossen tropfcbenfdrmigen Ablagerungen, die die normale Ze 
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struktur vollstandig gesprengt habcn, 

vermutlicli als ein besonderer Typus hpoidhaltiger ^cmdko^e 
rteenzellen autafessen und sind nicht olme ^ 

wissaa Fomea der sogenanntea ToulcmeUw, die m Xanlhomen 
vorkommen konnen, Es sclieint. als ob die G. Z. und dercn Iropt- 
chenformige Austallungea in diesen ZcIIcn zu grossen Klumpen nut 
zaHreiclien pcripheren Kernen zusammcngescUmolzcn srad. 

Mehrerorts im Knochenmarlv imd in dcr ul>ergange von 
normalen Reticulumzellen zu G. Z., im H^T^ophysSenhinlerlappen 
von Mikrogliazellen zu G. Z. 

Die G. Z. farben sicb im Gegcnsatz zu Xanlbom- imd Nicrnann- 
Pickschen Zellen nicht mit Sudan oder andcren Lipoidfarbungcn. 

An einzelnen Stellen dabingegen bcobacbtet man nacli dcr 
TurnbuUfarbung eine diffuse belle Blaufarbung des C\'toplasma, 
welches hier gelostes Hamosidcrin enthalt. In gewisscn Organcn 
entsteht eine sekundare Fibrose. Wahrcnd diese in der Milz nur 
eine lokale Erscheinung in Form eigcntumlicher Knotclicn, die auf 
der Ober- und Sclmittflaclie zu beobacliten sind (Fig. 1) und die 
ausserdem Restchen von GauchcrgeAvcbe mit den obcn bescliricbe- 
nen Riesenzellen und Blutungen beobachten lasscn darslclH, trill 
sie in der Leber diffus auf und gehl mit fibroscr Verdickung des 
interlobularcn Bindegewcbes einber, wodurch cine iH’ginncnde 
Cirrhosenzeichnung entsteht (Fig. 8). 

Die fibrillaren Stralmc umschliessen verstreute und gruppierle 
G. Z. Die Fibrose ist um die Gefasse, sowohl die Venae, portae als 
die Venae centrales herum am ausgesprochenslen. Kcine Gallen- 
gangproliferation oder zellulare Infiltration. Das Bindegewebe pro- 
liferiert auf Kosten des Lebergeivebes und enthalt ncben den G. Z. 
isolierte Reste von Leberzcllen. 

Eine systematischc histologische Untersuchung so gut wie aller 
Organe, die zur Beleuchtung der Frage iiber die Lokalisation dic- 

Veranderungen angestellt wurdc, lasst crkenncn, dass hier mit 
Hi^hck auf die Ccrebrosidablagerung cine ausgcpraglc Organ- 
und Zellenelektivitat vorliegt. 

Es ist bekannt, dass die cadotclialen Elcmetilc tics R. E S 
mcht m die Veranderungen mileinbezogen sind, die nur Reticiihnn- 
zellen (M,l 2 I&iochenmark, LyinplidrQscnknotcn) und bistioev- 

LrtberTna„V‘” ■™sgesprocIicn) umrassl, 

Daruber hmaus ze.gt es sicl, jedoeb, dass ausser an diesen 4 Stellen 
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grosse massive Anliaufungen lypisclier G. Z. im Hypophysenhinter 
lappen (Fig. 6) vorlianden wen, die sich langs des Infundibulum 
m den liasalen Teil des Hypothalamus hinauf fortsetzten (Fig. 7 ). 
Dahingegen wurden in keinem der iibrigen Organe Zellen gefun- 
den, die als G. Z. identificiert werden konnten, speziell nicht in den 
Lungcn, Nebennieren odcr anderen endokrinen Organen. 

Diese Beobaclilungen deuten daraufhin: 

1) dass es sich bei der Gaucherschen Kranlcheit um einen Pro- 
zess handcli, der sich auf ganz bestimmte Zellen in bestiminten 
Organen lokalisiert und der also nicht ubiquitar vorhanden ist, 
wenngleich verschiedene Lokalisationen in den verschiedenen Ein- 
zelfallen nicht ausgeschlossen werden kdnnen. 

2) dass die klikrogliazellen des Hypophysenhinterlappens einc 
besondere Rolle innerhalb des R. E. S. spielen miissen, da sie im 
beobachteten Falle, rler im iibrigen eine so ausgesprochene Zellen- 
elektivitat crkennen lasst, miteinbezogen sind. 

In dieser Verbindung sei die friiher beobachtete Miteinbezie- 
Imng von Hj^Dophysenhinterlappen und Hjqiothalamus bei anderen 
Krankbeiten des R. E. S. hervorgelioben. Besonders bebannt 
sind in dieser Verbindung die xanthomatosen Infiltrate des Hinter- 
lappens (Hultquist und Torgersen u. a.) und des Hypothalamus 
(Teilum) bei der Cholesteringranulomatose mit Diabetes insipi- 
dus. Ausserdem sind Falle von Boeckscher Krankheit mit dieser 
Lokalisation (Tillgren) bescbrieben und neulich wurde ein noch 
nicht verdffentlicher Fall von Reticuloendotheliose mit ausgedehn- 
ten Veranderungen im Hypophysenliinterlappen (Teilum) beoh- 
achtet. 

Diesen Befunden zu folge ist der Hinterlappen als einer der 
Pradilektionsorte bei Leiden im R. E. S. anzusprechen. 

Auszug. 

In einem Fall von Gaucherscher Krankheit bei einer SO-jahri- 
gen Frau trat der Tod im Anschluss an ein Kopftrauma mit sub- 
duralem Hamatom ein. Bei der Sektion wurden die fiir das Leiden 
charakteristischen Veranderungen in der Milz, der Leber, in den 
Lymplidriisenknoten und in grosser Ausdehnung auch im Knochen- 
system (Femur, Columna und Sternum) festgestelH. 

Eine systematische histologische Untersuchung nller Organe 
zeigte iiber die 4 genannten Lokalisationen hinaus grosse massive 
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Anliautogcn von cliarakteristischen Gaachcrzdlen im yp - 
physenhiuterlappen, Infundibulum und Hypothalamus, wahrend 
keines des iibrigen Organe miteinkczogen warcn. 

Der histologische Befund deutet darauf Jun: 

1) dass es sich bei der Gauchersclien Kranldieit urn kemen ubi- 
quitaren Prozess, sondern urn eincn Prozcss, der sicb auf ganz 
bestimmte Zellen und Organe lokalisiert, bandelt. 

2) Dass die Mikrogliazellen des H}'pdphysenhinterla])pens 
innerhalb des R. E. S. cine besondere Rolle spielcn, da sie bier, ^Y 0 
sich sonst eine so ausgesprochene Zellcnclektivilai gel lend macbt, 
miteinbezogen sind. 

3) Dass man den Hinierlappcn als einen der Pradilcktionsorle 
bei Leiden des R. E. S. ansprechcn muss, eine Annalime, fiir die 


aucli andere Beispiele sprechcn. 

Ausserdem wurde im bescliriebenen Fall eine sckimdiire Fibrose 
beobachtet; in der Milz lokalisicrle grosse knotchcnfdrmige Gcbiete, 
in der Leber beginnende Cirrliosc. 

In den fibrosen Knoten der Milz warden grosse unregelmassige, 
monstrose Formen von Gaucherzellen mit zalilrcichcn ])criphcrcn 
Kernen, die grosse konfluiercnde Ausfallungen und Klumpen um- 
gaben, beobachtet. Diese Zellen werden als ein besondercr Typus 
von lipoidhaltigen Fremdkorperriesenzellen analog mit gewissen 
Formen der sogenannten Toutonzcllcn aufgefasst, 

Bei der chemischen Organanalyse nnirden in iMilz und Leber cin 
bedeutender Cerebrosidgchall festgeslcllt. 
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Azotamie nach Magenblutung. Klinische Beitrage 
zur Deutung-insbesondere der initialen Azotamie. 

I. Mitteilung, 

Von 

A. SCHRUMFF. 

(Bei der Rcdaktion am 18, August 1943 cingegaugcn). 


Friilicre Vnicrsuchungen. 

Im Jahre 1934 wurde zum ersten Mai von Sanguincili nuf cine 
Erhohung der Harnstoffraktion im Blute nach Ivlagcnblatuiigen 
aufmerksam gemacht. Unabliangig von Sanguinelli wurde diescr 
Befund kurz darauf auch von Sucic und lingefahr glciclizciiig von 
Christiansen und Meyler arholjen. Spatcrliiji isl diescr Befund von 
einer Reihe von Forschern bestaligt und crweilerl worden. — 

Christiansen berichtet in seiner in 1935 vcrdffcntlichten Arbeit 
iiber zwei Patienten mit massiven Magcniilutungcn. Einer von 
ihnen der 16 Tage nach Auftritt der Magenblutung starb, bot cine 
deutlicbe Erhohung des Blutharnsloffs dar. Blit Aussnabmc der 
Hamatemese anfangs, hatte dieser Kranke sicb iiberbaupt niebt 
erbroeben. Die Behandlung wurde mit einer strengen "Dial cinge- 
leitet, die ails Milch, Wasser und Hafer.schleiin bestand. Im Laufe 
von 5 Tagen entwickelte sicb ein Zustand, vbm Verfasser als 
sexliaustio virium» bezeichnet, ein Zustand wo nichi die Aniimie, 
sondern gewisse Intoxikationssymplonc im klinischen Bild auf- 
fielen. Der Kranke trank reichlicb Wasser, schwitzlc viel, hallo aher 
auch eine grosse Diurese. Xm Blulc wurde am 5. tag 185 mg % 
Harnstoff, iin Ham Achlor uric gef und en. Rcichlidie Zufuhr von 
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Ringerlosung ])eseitigte die Azotamie und Clilornatrium trat ivieder 
im Harn auf. Die Zufulir von Ringerlosung wurde alsdann nicht 
fortgeselzt mit der Folge, dass sicii trolz ganz Hberaler NahruMs- 
zufulir erneute Azotamie einsteille, sodass der KranJce am 16, Tage 
starb. Weder IcHnisch nbcli Jiei der Sektion konnte eine Affektion 
der Nieren festgesleJIt werdcn. Die Magenblutung hatte auch vor 
dem Tode aufgchdrL, indem bei der Sektion kein Blut im Magen- 
Darmkanal angelroffen wurdc. Der andere vom Verfasser envalwte 
Fall hatle am Tage nacli der Blutung 8S mg % Harnstoff im Blut. 
Nach Zufulir von Clilornalrium besserle sicli der Zustand rasch, der 
Blutliarnsloff nabm ab, Clilornalrium wurde wieder im Harn nacli- 
gewiesen, eine vorliandene erlwhte Korpertemperatur-wnirde weder 
normal, und nach einer vorubergehcnden erneuten Azotamie, wie-. 
der durch Kocbsalzzufubr gebessert, trat schliesslich vollige Hei- 
lung cin. 

In einer in 1936 veroffentlicbten Arbeit hat Christiansen erneut 
auf diese Azotamie hingeweisen. Unter 19 FSlIen von massiven 
Magenblutungen konnten in nicht weniger als 17 Fallen erhohte 
Blutharnstoffwertc festgestelit werdcn. In 8 von diesen Fallen 
lag Melacna vor mit Obstipation wahrend der Dauer der Azotamie. 
Erlirechen kam bei diesen Fallen nicht vor. In samtlichen Fallen 
mit erhdhtem Blutliarnstoff dauerte diese Erhdhung nur wenige 
Tage an. Wiclitig erscheinl hervorzuheben, dass der Verfasser im 
Gegensatz zu friiheren Befunden in samtlichen Fallen, ausser 2, 
eine Aclilorurie vermissle. Bei der Mehrzahl der Falle war, troiz 
reichlicher Qdorahsondcnmg im Harn eine Azotamie vorhanden. 
Die Azotamie kam auch in den Fallen zum Vorschein, wo eine Ana- 
mie nicht besonders ausgepragt w'ar. — In einer anderen Gruppe, 
aus 9 Fallen bestehend, war die Diagnose: Hamatemesis und 
Melaena. Audi bier liorte die Azotamie spontan auf. Nur bei einem 
Fall rvurde Aclilorurie konstatiert. Bei einem anderen Patienten 
wurde trotz andauernder okkulter Blutung und schwerer Anamie 
(Hb 50 %) keine erhohten Blutharnstoffwertc festgestelit. Auch 
in einer dritten, aus 2 Fallen bestehenden Gruppe, konnte keine 
Azotamie beobacbtet werden. — 

Eine wiclitige klinisclie Bestatigung dieser Ergebnisse wurde m 
1935 von L. Meyler veroffentlicht. Auch er konnte bei Personen w 
nacli grossen Magenblutungen starben, uberraschend hohe Blut 
harnstoffwerte naclirviesen, in einem Falle 312 mg %, wahren 
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dem die Alkaliercscrve des Blutcs clcuilich vermindcrt Avar. Im 
Hara koante Meyler ciae abaorm kolic HarnstoffausschcKlung fe ^ 
stellea, welcbe er auf eiaea pnthologiscltcn Al)bau voa Ivorpcrci- 
weiss zuriickfuhrt. la exp crim eatellea- Versa clicn an klecTS^vcia- 
cliea koaate Meyler aaclj wiederliollca Blulealziclumgen erne pro- 
gressive typisclie Uraaiic herbeifitbrea, obnc Hypocblorannc and 
obac aacbweisbare Nicrenveraadcruagen. laa I. V'ood macbl in 
eiaer in 1936 verdffcalliclitcn Arbeil daraaf aafnierksaiii, dass allc 
Personea die biaaea 36 Siundca nacb grossen Magenblutungcn 
bospitalisiert warden, Harnsloffwerlc im Bhil von 60 IdO mg /o 
darbotea, and dass craoutc Steigerungen neiie Bbilaagcn an- 
kiindigten. Die Harnsloffcrbolmag daacrlc 1 — 3 Tage an and 
•Normahvertc vnirdcn erst angetroffen. xvenn dor Hiimoglobinpro- 
zea't 50% oder boberc Wcrlc erreiebt bade — Jobs. Clausen 
wies in ciner im selbcn Jabre vordffcatlicbfcn Arbeit daraaf bin, 
dass die Azotamie im Laiifc voa 6— 2-1 Slunden nacli dor Blalniig 
auftrat and nacb Aunuibrea der Blutung wieder sebwand. Eine 
Hypocbloramic konnlc Clausen bci grossen Blutungon aiebt fost- 
stellen, uud aucb sebien cine foblendc odor wecliselndo Cblorausscbei- 
dung im Kara fur die Azotiimic vollig beianglos zu soin. Einc 
TJatersuebung der Nierenfunklion (ITrcaclcnrance Probe) auf dem 
Hobepunkt der Azolamie zeigte keinerlei Beeinlracbtigung. An 
zwei Palieaten nabm Clausen nacb Aufbdren der Blutung Ver- 
suebe vor mil Verabreiebung voa 500—600 ml Ocbsenblut durcb 
Magensonde. D’ie Versuebe resullierten in eiaer Harjisloffstcige- 
rung von ca 25 mg % im Laufe von S Stuiiden, die danach wieder 
langsam abnabm. Der Verfasser kommi zu dem Sebiuss. dass flie 
Ursache der Azolamie in eiaer crboblen Harnsioffbildung im Kor- 
per zu suchea ist, woran toils cin alimcalarer FnkI or. tells eine 
funktionellc Reduktion der Niercnakti vital hctciligt isl. Er nimmt 
ferncrlrin an, dass cin loxisclier, gegen die Lcl>cr gcviclilctcv F.in- 
fiuss der erlioliten Harnslorfliildnng ziignimlc liegl, woil in •> 
Fallen deulliclio Urobiiinuric gofumicn rvnrde. G. Aisled nnler- 
suclite m 1936 insgesamt 18 FiUie von JtagenMnlungen in den 
medizimschen Stationen dcs Bispehjerg Hos, dials. In 15 Fallen 
w man bcrecldigt als Ursaehe cin Magen- oder n„odennluleus 
ansunebmen, m awe. Fallen Osopbagnsvavizen ,md im lelrlen b’dl 
Wc d.ese Ursacbe bei der Seklion ^,osl^,ti«t rvev.len eilm. 

. vurdc mchr als 70 mg »/, Harnsloft im Rlul, in 3 Fallen (>0-0,9 
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mg %, in 5 Fallen 50-59 mg %, in 5 Fallen 40-49 mg % wahrend 
in 3 Fallen weniger als 39 mg % angetroffen wurde. Dct todlich 
endende Fall ^^m^de nicht mitgerechnet. Am Tage nach der Blut- 
ung konnte in diesem Material im Durchschnitt eine Erholiuna 
von 52 mg % nacligewiesen werden. Bin Zusammenhang z^vischej 
dem Grad der Anamie und der Hohe der Azotamie wurde ver- 
misst. In den meisten Fallen wurde eine reichliche Diat ad modum 
Meulengracht, in zwei Fallen die frulier gewdhnliche strenge Ulcus- 
diat verabreicht, olme dass eine Unterschied in Betreff der Azota- 
mie vorhanden war. A. Schrumpf hat in melireren Arbeiten seit 
1936 zur Azotamie nach Magenblutungen Stellung genommen. Er 
hat nachgewiesen, dass diese Azotamie auch nach grossen Hamo- 
ptoen auftreten kann. Insbesondere ist von ihm auch auf die spate 
Azotamie oder Uramie hingewiesen, die oft — wenn nicht erhaant— 
todlich verlaufen kann. Auch er konnte eine erhqhte Stickstoffaus- 
scheidung im Ham feststellen. M. S. Kobro berichtet in 1938 fiber 
71 Falle von Magenblutungen. 4 von ihnen wesen Harnstoff- 
werte von 100 bis 140 mg%, 6 von 91 — 100 mg%, 8 von 81— 90 
mg %, 6 von 71 — 80 mg %, 7 von 61 — 70 mg %, 12 von 51—60 mg 
%, 7 von 41 — 50 mg % und 15 weniger als 41 mg % auf. ■ Bei den 
meisten dieser Patienten wurden die hdchsten Rest-N Werte am 
Tage der Aufnahme oder wenige Tage nachher gefunden, urn in 
der Mehrzahl der Falle im Laufe einer Woche wieder normal zu 
werden. Kobro stellt das im Darm weilende Blut in ursachliche 
Beziehung zur initialen Azotamie, und nimmt eine voriihergehende 
funktionelle Leberinsuffizienz an, die dazu beitragt, dass das 
resorbierte Stickstoff als Rest-Stickstoff im Korper zirkuliert. Bei 
einzelnen Patienten kommt es zur Ehtwicklung ein'er Spatazotamie, 
indem das Rest-N dauernd ansteigt trotz Aufhoren der Blutung- 
In diesen Fallen treten schwere Intoxikationssymptome auf. Es 
wird von Kobro angenommen, dass dieser Zustand von ZerfaH 
eigenen Organeiweisses herriihrt, Avas mbglicherweise durch die 
Annahme eines paralytischen Ileus erklart werden kann. A- 
Bookless berichtet in 1938 von 13 Fallen von gesteigerten Harn 
stoffwerten im Blut nach Hamatemesis und Melaena. In 10 Fallen 
stammte die Blutung von einfachen peptischen Geschvmren- 
Bluterbrechen war in samtlichen Fallen das In'itialsjnnptom, o 
von Kollaps begleitet. Die Hamoglobinkonzentration schwankte 
zwischen 30—80 %. Die Mehrzahl der Falle hatte in der ersten 



*ZOli...E »AOH MACnUBEUrU^S. KA.KlSCnE BF.lTnXCE BSW. IflO 

Woche nach dor Ein.ioferung Wnc» it 

konnte immer Blut nachgewiesen wden. OlJaille Blutung 
Lnd gowolmlich in den erston 3 Wool, on. Erneute H™atcn,e.s.s 
kam nur in einem Falle vof. Volhgc Genesung IrAal bci 8 
Patienten ein, 3 Patienten starben. Die Blutung wai m den 
letzten 3 Fallen von Obsiruktion, zimehnicnder Anamic und 

Austrocknung begleitet und trotz vorubergcbenderBcsscriingtr.'it 

bald eine Verscblimmerung ein, die 7 Aim lode fiilirtc. i s 
Ursaclie der Uraniie liebt dcr Verfasser einen erhdhtcn Abbau 
von Korpereiweiss liervor, der aiisscrdcm durcb Bluivcrlust und 
Austrocknung gesleigert wird. Eiwcissabbau und Wasserarmui 
der Gewebe stehen in direkter Bezieliung zu cinander. Eine gecig- 
nete Nahrungszufubr wahrend der ersten Tage bat, bcsoiidcrs 
dem Blutungsscbock gegeniiber cincii gulen Icrapcutiscben Effekl 
ohne Gefalir fiir neue Blutungen. J. G. Borst bat in 1938 cine 
Untersuebung veroffentbebt, die sicb mil dem Slicksloff- und 
Mineralumsatz von 3 Patienten besebafligt, die Wegen massiver 
Blutungen von pcptisclien Gesclnviircn operiert warden. Borst 
stellte test, dass die Azoliimie in dicscn Fallen von einer crbbblen 
Harnstoffproduktion durcb Verdauung dcs Blulcs bn Darin ber- 
rubrte. Eine toxisebe Zerstdriing von Organeiweiss trat niebt auf. 
Die Flyperazotaniie fiibrlc cine relative Poljmric init .sieh, Ent- 
wickelte sicb als Folgc der Operation oder als Folgc gebiiufler inas- 
siver Blutungen ein Scbocksyndrom, so wird dadurdb sowobl die. 
Diurese wie die Harnsloffkonzenlration des Marns berabgesetzt, 
wodurcb das Blutbarnsloffprozent waiter ansteigt. Die Abnabnie 
der Ureaclearance w.ar incbr bervorlrelend als die Abnalmie dcs 
Blutdruckes. So lange wie die poslbinnorrbagiscbc Blutverdun- 
nung sicb geltcnd inaebte, wurdc durcb die Nieren wedcr Nalriuin 
nocb Chlor kaum ausgesebieden. Nacb Zufubr von Koebsalz warden 
abnorm liobe Serumchlorwerte angetroffen, wiibrend ini Marn grosse 
Kabummengen zur Aussclieidung gclanglen. Die Cblornalriuni- 
retention und die erbdbte Kaliumausscbcidung sind nacb Borst Teile 
eines Regulationsmecbanismus, dcr cine Fiillung des cxirazcllu- 
larcn Wasserdepots anstrebt. A. Guldager bebl in einer in 1911 
veroffcntlichten Arbeit bervor bei 7 Patienten mil ninssiven Ma^en- 
blutungen sowobl eine Hypocbloramie wie. eine irypccbloruricrcc- 

twfwfedio sr dio Am- 

tam.c WK <1,0 Storungen m Kocl,safatomvccl,sol v„n <kr )3l„lu„g 
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heiTuhrcn, imd dass die beidcn Phanomene niclit in ursachlicher 
Beziehung zu einander slchen. Bei einem Pall mit^tarkfim_flrtgjkL 
leiu jDiuLvenusi: nacn aiissen Kojinte Guldager weder Azotamie 
noch I-fypochloramie nadnveiscn, trotzdcm der Blutverlust von 
deulliclien Scliocksymptomen begleitet war. Deshydratidn von 
massgcbendcr Bcdeulung konnte Guldager bei Magenblutungen 
nicbt fesislellon, auch keine Plerabsctzung der Nierenfunlrtion hei 
2 Paticnten die daraufliin untersucht Avurden. Guldager konimt 
zu der Scbhissfolgerimg, dass die Azotamie vom Abbau der Blut- 
masse im Darrn lierriilirl. — 

Wic aus dicser Ubersicht hcrvorgelil, sind versebiedene Mo- 
mciilc ziir Klarung der Azotamie bei Magenblutungen hervorgelio- 
ben worden. Melirerc Forseber liaben auf Stbrungen im Chlor- 
natriumliausliaR liingewicsen, danintcr Christiansen. Jedocli 
ist diese Tbcorie spalcr meislens A\deder vcrlassen. Storujigen im 
Wasserbaushall licbl lilcyler und Sucic'hervor. Toxische Fakto- 
ren als Folgc eines paralytiseben Feus in Verbindung mit Leberin- 
suffizienz liebt Kobro bervor, aucb Christiansen erwiilint die Mog- 
licbkcit eincr Leberinsuffizienz. Die Abbangigkeit der Azotamie 
vom Blutabbau im Vcrdauungskanal wird von mehreren Forschern 
in der Vordergrund gcslcllt, darunter Sanguinetti, Borst, Christian- 
sen und Guldager. Meylcr, Schrumpf und Bookless sehen einen 
vcrslarkten Eiweissabbau im Kdrper als Ursaclic der Azotamie 
an. Endlich wird von Borst nd Christiansen auf hamodyna- 
mischc Faktoren und die Mdglichkcit einer herabgesetztcn Nieren- 
fimktion hingcwicsen. Von mehreren Forschern (Christiansen, 
Meylcr, Hesser, Schrumpf, Ustvedt, Kolno, Bookless) wurde 
auf die intercssante Tatsache hingewiesen, dass sick bei einzelnen 
Paticnten ein schwercr Intoxikationszustand mit uramischen Harn- 
stoffwerten im Blut entwickelte, ein Zustand der oft — trotz 
Aufhoren der Blutung — todlicb endete. Schon in 1933 hat Moss- 
berg diese eigenartige EnGvicklung des Krankheitsbildes nacli 
Magenlilutungen beschrieben. In einem Material von 473 Magen 
blutungen traten 46 Todesfalle auf. In 34 Fallen war eiiie 1 
blutung die we.sentlichstc Todesursachc. In den iibrigen Fallen 
wurden die durch Anamie bedingten SyTOptome nach 1 
Wochen von einem Zustand abgelost, wo Deshy dration, Nie en 

gcschlagenheit, Sopor und Psychose das Krankheitsbild beherrsc i 

ten. In 4 Fallen war keine Blutung ’ mehr verhanden, sogar 


azotXmie nach magenblutxjng. 
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okkulte Blutung wurde vcrmisst, Jedocl. hat Mossbcrg die ur»- 
mische Natur des Kranklieitsbildes mclit crkannt. r-- 

S Hesser hat auf dem nordischen Kongress fiir ijincre Medizia 
in 1935 dieselbe Frage berukrt, iadem er darauf aufmerksam 
macbte, dass nur 9 von 15 Patienicn an der Blutung per sc crlagcn. 
In den iibrigen 6 Fallen wurde angenommcn, dass der Blulverlust 


nur eine mitwirkende Todesursache war. 

Im Folgenden soil an Hand cigcncr Untersucbungcn der Ver- 
such untergenommen werden, zur Frage der Enlstelnmg del Azo- 
tamie nacli Magenblutungen Stcllung zu nebmen. 


1. Haufigkeit und Art der Azotamie nach Magenblutungen. 


Die Haufigkeit von Azotamie in cinem Material wird von der 
gezogenen Normalgrenze des Re.ststicksloffos (spiilcr als Rc.st-N 
bezeichnet) oder des Blutharnstoffcs (spalcr als U+ bczeiclinct ab- 
bangig sein. Die normalen Grenzen werden versebieden angegeben. 

Gewohniich siehl man 30—40 mg % oder 35 mg % ais ol)Drsle Grenzo 
des normalen Resl-N angegeben (Bang, Feigl, W«, Seeber, Maljon, Ivor- 
sen, Bjering, Bing, Todd-Sanford). Einzelne Forsciicr gclien an. hoberc 
Normalwerle gefunden zu babon.darunlerGoUlcr, Baker, Fiseber, Kolno. 
Kobro untersuebte zu diesem Zweek 127 Palienten mil priisiinipliv gesun- 
den Nieren und land Werte zwisciien 22 und 49 mg %, wovon zwlscbon 
30 und 40 mg% lagen. Das Material isl jcdocli leider ein Patientenrnaie- 
rial, sogar Dyspepsien belindon sicb darunler. Ahor selb.sl ))ci gesmulen 
Personen ist es wahrscheinJicb ricbtigniit bdhoren Grcnzwerlen als gewobn- 
lich zu rechnen. Selbsl land icb namlich bei 100 gesunden, jedoeb nicht 
nucliternen Arbcilern durcliscbnittlicli 35 mg % Resl-N. U+ war 30 nig%, 
einem Harnstoff-N Wert (spaler als U+N bezeicbnel) von 17 mg%cnt- 
sprechend. Das Serumeiweiss isl mil 20 % Triclilore.ssigsaure gcfalll. Die 
Rest-N Analysen sind mil Mikro-Kjeldalil Apparalur,dio U+ Analyscn mil 
Hide der Ureasemelode ansgefiilirt. 


Selbst babe icb eine obcrc, normalc Rcst-N Grenze von 40 mg% 
gewahit um eine EinteilungsgrundJage zu bcsilzcn.' Als oherc nor- 
male U+ Grenze wablte icb 45 mg%. Hinsicbllicb Rest-N und den 
darin entbaltenen Fraktionen recline icb mil folgenden Wcrloii: 

25 — 40 ing% 

12 — ^23 (durcbscbnitllicb 17 mg%) 
0.05-0.2 ,) 

0.3— 1.5 » 

za 1—2 » 

3 — 4 )> 

Ada med. scandinav. Vol, CXVI 


Rest-N 

U+N 

NHg-N 

Purin-N 

Kreatinin-N 

Aminosauren-N 
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Zuruck bleibl eine unbesiimmte Slickstoffmenge von elAva 8— lOmeO' 
die liauplsaclilicli Polypeplid-N enlbiUt, vorausgeseJzt, dass das Senim 
eiweiss mil Trichloressigsaure iind niclil mil Pkosfonvoiframsaure gefiilit 
isl. In ungefalir der Halfle des Materials kam nur die Ureaseraelode zur 
Verwendung. Die Analysen wurden morgens, nlichlern am 1 ., 3,, 5. Tg™ 
der Bebandlung. 'sowie in der 2 ., 3. und 4. Woche ausgefiihrt. ’ Diese Zeit- 
punkle wurden ans praklisclien GrUnden gewablt. Moglich isl es, dass das 
Bild mil laglich vorgenommenen Analj^sen ein anderesgeworden ware. Die 
spaleren Schlussfolgerungen miissen mil dieser Reservation betraclitet 
werden. 

Das Material umfasst 63 Falle von MagenWutungen, 8 dieser 
Falle sind besondcrs Leliandeli wordcn und scheiden deshalb aus. 
Von den zuriickbleibenden 55 Fallen stammt ungefahr die Halffe 
aus meiner Funklionszeit an der inneren Abt. IX des stadtisclicn 
Kranlcenbauses Ulleval in Oslo, dcssem Chef Dr. 0. Scheel t ich 
fur die Benuizung des Materials zu grossem Dank verpflichtet bin. 
Die andcre Halfte stammt aus meiner jetzigen Abteilung, wo sarat- 
licbe Fiille von Magenblutungen wahrend der letzten 4 Jahre auf 
Vorkommen von Azotamic untersucht wurden. 

Die Res'ultate der Rest-N und U+ Bestimmungen sind tabel- 
lariscli zusammengestellt (sicbe Tab. Nr. 1.) 

Die Diat, die verwendet •vvurdc, wird im Folgenden naher 
be.scbrieben. In den letzten 3 Jahren w'urde ausschliesslicb vom 
ersten Tag al) gcwdhnliche Sebonungsdiat (34 RI Kost) verab- 
reicht. 

Bei 43 von 55 Fallen, also in etwa 7 von 9 Fallen wird eine Azo- 
tamie konstatiert, v'orausgesetzt, dass die friiher erw’ahnten Gren- 
zen eingebalten 'werden. Werden nur die Falle mitgerechnet sso 
Rest-N bis fiber 45 mg% oder U’^bis liber 50 mg% ansteigt, so 
kommt eine Azotamie in 7 von 11 Fallen vor. Daraus ergibt sich, 
dass eine Azotamie nach Magenblutungen ein sehr gewolinlicbes 
Vorkommnis ist. Gcsvdlinlich kommt dieser Azotamie in dej tag 
lichen Klinikarbeit keine grosse Bedeutung zu, besonders niebt im 
Anfang der Behandlung- In einzelnen Fallen hingegen 
initiale Azotamie von einer spateren Uramie abgelost werden (Ij 
Nr. 10). Alsdann ist die klinische und chemische Erkennung 0 ® 
Zustandes die Voraussetzung fiir eine effektive Therapie. 

Aus der Tabelle geht hervor, dass der Hdhepunkt der Azotamie 
meistens im Laufe.der ersten 3 Tage (Fall Nr. 10 ausgenommen^ 
erreicht wird. Dies tritt deu.tlich beim Studium der Durclisc ini 
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(Forts.) Tab, Nr. 1. 


Nr. 



Kurtag 


==== 

1. 

. 3, 

5. 

14. 

21. 

28,^ 

mfl' % Harnsloff 






38. 

40 

34 

29 

40 

36 

36 

39. . 

35 . 

50 

45 

55 

52 

48 

40. 

34 

26 

25 

20 

20 

15 

41. 

55 

45 

30 

34 

28 

23 

42. 

53 


43 

40 

42 

29 

43. 

GO 

35 

45 

40 

42 


44. 

70 

45 

40 

35 

30 

24 

45. 

49 

33 

38 

31 

26 

34 

46. 

51 

35 

35 

35 

35 

25 

47. 

67 

54 

47 

60 

57 


48. 

73 

G5 

50 

45 

37 

10 

49. 

72 

59 

54 

38 

15 

25 

50. 

40 

35 

43 

35 

15 

27 

51. 

35 

20 

35 

25 

42 

10 

52. 

68 

40 

30 

30 

28 

30 

53. 

44 


30 

35 

20 

32 

54. 

46 

38 

45 

41 

37 

34 

55. 

55 

35 

40 

36 

23 

27 

Durclischnill: 

55 mg % 

43mg% 

40 mg % 

37mg%: 

34mg% 

32mg%l!+ 


werte in Ersclieinung. Weiter kann man selien, dass die Rest-N 
Werte gewdhniich am 3. Tag holier als am 1. Tag sirtd, wahreaddie 
U+ Werte sich in dieser Beziehung umgekehrt verhalteii. In beiden 
Gruppen findet man Einzelfalle die von diesem gesetzmassigen 
Verlialten abweichen. 

Im weiteren Verlauf der Behandlung nehmen Rest-N und U 
allmahlicli ab. Die Durclischnittswerte ergeben, dass Rest-N m 
L aufe der 2. Woche und U'*' noch friiher wieder normal werden. 
(Die hohen Werte in der 2. und 3. Woche bei Fall 10 sind niclit 
mitgerechnet). 

Es ware von besonderem Interesse zu wissen ob die Azotamie 
von einer U"^ Steigerung oder von einer Steigerung anderer stick 
stoffhaltiger Fraktionen im Serum herriihrt. In 3 Fallen sin 
gleichzeitig Rest-N und U'i* im Serum bestimmt worden. 
sultate finden sich in Tab. Nr. 2. 


azotXsiib ?;ach mageubbutung. klinische beituage usw. 


Tab. Mr. 2. 


mg% U+M 
Kurtag 


1. 

3. 

5. 

14. 

1 21. 

26 

1 

1 21 

24 

20 ' 

14 

35 

i 24 

19 

13 

12 


46 

40 

36 

20 



mg% nicht U+N 
Kurlag 


S. 0. j ]‘J. 21 


13 10 

18 IS 
12 3 



Diese Zusammenstellung lelirl uns, dass die Resl-N Stcigerung 
hauptsachlich von. einer U'*' Steigerunghcrruhrt. Besonders am 1. 
Tag ist dies zutreffend, wahrend im spateren Vcrlauf die ulirigc 
Traktion relativ melir hen^ortritt (vergleiclie aucli Tab. Nr. 1.). 

2. Dietatische Fakforen und deren Einfluss auf den 

Eiweissumsatz. 

^^ie aus der Besprecluing der frulicren Uniersnchungcn licrvor- 
geht, ist von melireren Forscliern auf die Mdglidikcit eincs vermeim- 
ten Euveisszerfalls im Korpcr nacb Magenblutungcn aiifmcrk- 
sam gemacht. Indessen vird in der gcsamtcn klinisclien Lilcralur 
die genaue Untersucliung der Sticksloffbiinnz in dcrnrligeii Fallen 
vermisst. picorctiscl, dart angcnommrai widen, urai cs ISssL sicli 

TcL slljr >l-'>cl.grfal,rtc dicta- 

ted e Bel andlang von .¥ngenW„l,.„gen einem HnnRenxrsndi 

n,c ,t eohrfein stel.t, jedenfalk im Anfang der ICr Dio To 

and. der Fall mit dor Diaikoi die bci cinem Toil mehtes AWerial 

- drSS'S'd Bie Z-nnnonsotemg dieser Dl'iit geVt 

Die.o,r.e„ 

Die Salmcijfllclimisclmng lieslanil a® 'i't''.?'-'! 

Bine Analyse dicser Mischanv ernab- w-t J^nJcii. 

3-08 %, Milchzucker 4.51 of 2 aL ' . ’ 

vorabreieWen Eweissmengon ist ^credmung der 

vorgenomtnen. Dasselbe glli fur dirWa^fi 

von Fett und Kohlebydrat ist mi, iru f I Die Mengen 

k Secher bereebnet. Die von 

I-bensAviirdiger Weise von Ingenid ^ n id!"" Chloranaly.son sind 
A7 -c V. A. Kodland ntissefrihri 

sicl Vorander- 

s.ciien<l machen l>ci qualiialivcr 
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Tab. Nr, 3. 
Ulrnsktir fiir Frauen. 









E 

Felt 

K 

Kalo- 

rien 

Was- 

ser- 












menge 

1. 

Tag 

200 g 

Saline 

u. Milcli 


6 

17 

9 

221 

161 

2. 

Tag 

o 

o 

ft 

ft ft. 



12 

34 

18 

442 

.328 

3. 

Tag 

coog 

ft 

ft 0 



18 

51 

27 

660 

•492 

4. 

Tag 

SOOg 

ft 

0 ft 



24 

68 

36 

878 

CaC 

5. 

Tag 

O 

o 

o 

ft 

ft ft 



31 

85 

45 

1074 

820 

f). 

Tag 

1200 g 

ft 

h ft 



37 

102 

54 

1295 

984 

7. 

Tag 

1200 g 

ft 

ft ft 



37 

102 

54 

1295 

981 

8. 

Tag 

1200 g 

» 

200 g Hafcrschlcim 

43 

103 

63 

1394 

1161 

9. 

Tag 

1200 g 

ft 

+ 400 

g » 

. . 

49 

104 

72 

1463 

1339 

10. 

Tag 

t tlazu 

100 g 

Griilze 

+ Apfelsinen- 

53 

105 

87 

1551 

1485 

n. 

Tag 

t » 

ft 

ft 

D > 

salt 

53 

105 

87 

1551 

1485 

12.- 

Tag 

^ tlazu 

1 Zvicback (10g)-f-Biilt 

.(2.5) 

51 

108 

94 

1614 

1480 

13. 

Tag 

» » 

2 

ft 

+ * 

(5) 

55 

111 

lOl 

1686 

1487 

14. 

Tag 

» 0 

4 

0 

+ » 

(7.5) 

58 

117 

108 

1767 

1488 

1 0. 

Tag 

i» dazii 

1 Sic 

c, Weissbrot (20) -f 











Bun. 

(5) 

60 

121 

119 

1864 

1495 

in. 

Tag 

r> ft 

2 * 

ft 

+ » 

(10) 

63 

126 

130 

1960 

1501 

17, 

Tag 

ft ft 

2 t 

ft 


(10) 

63 

126 

130 

1960 

1501 

IS. 

Tag 

ft ft 

3 » 

ft 

+ » 

(15) 

65 

130 

142 

2057 

1508 

19. 

Tag 

ft ft 

3 ft 

ft 

4- » 

(15) 

G5 

130 

142 

2057 

1508 

20, 

Tag 

ft ft 

4 « 

ft 

4- I* 

(20) 

67 

134 

153 

2150 

1514 

21. 

Tag 

> ft 

4 ft 

ft 

4- » 

(20) 

67 

134 

153 

2150 

1514 

22. 

Tag 

» (lazu 

1 j-:i 




75 

140 

153 

2270 

1517 

23. 

Tag 

0 0 

1 .!> 




75 

140 

153 

2270 

1517 

24. 

Tag 

» gazii 

1 Fisclilclose 

(40 g) ... 


78 

140 

157 

2209 

1565 

25. 

Tag 

ft ft 

2 

ft 

(SOg) ... 


82 

141 

161 

2307 

1613 

26. 

Tag 

» clazu 

1 Flcischklose (25 g) . 


86 

141 

161 

2319 

1650 

27. 

Tag 

ft ft 

2 

ft 

(50 g) . 


87 

142 

162 

2337 

1087 


Oder quajititativer Veranderung der Kost. Im reinen HungeT- 
versucli nimmt die N Aussclieidung im Harn von Tag zu Tag ab, 
in einem von Benedicts Versuchen zinn Beispiel von 14 g bis auf 
die Halfte im Laufe von 30 Tagen. In dem beriihmten an Sued 
durchgefuhrten Hungerversuch nahm die Stickstoffaussebeidung 
von 11.2 g am 2. Tag im Laufe von 3 Wochen bis 2.8 g N ab. Der 
Stickstoffumsatz im Hungerversucli ist von dem Ernahrungs^u 
stand beim Start der Inanition in iiohem Grade abhangig- 
Organismus mit reichlichen Fettpoistern ist insofern besser ge 
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Tab. Nr. 4\ 
Ulcuskiir fur Manner. 



Fell 

K 

Kalo- 

ricji 

Was- 

ser 




meiigo 


200 g SaJme u. Jlilcli 
400 g s > > 


g 600 g 
g SOOg 
g iooo g 
I 1300 g 
? 1600 g 
f 1600 g 
1600 g 


+ 200 g HaferseWeim 
e ■■ + 400g ^ 

» clazu 4- 100 g Griltze+Apfclsincn 

™ salt I 

• fag , dazu . » , , + , 

• "Tag » + 1 Zwieback (10g)+Bu{lcr(2.5) 

. Tag .JO 
■ Tag 
Tag 


(5 g) 

00 g) 


> + 2 » 

* +» (U 

» dazu 1 Stek. ^Ye^ssbrot (20 g) + 

Bulttr (5 g) 

• {10g)j 

' (15 g) 

’ (20g)i 

» (25 g) 

• (30 g) 

»• (.30 g): 


6 

J2 

18 

21 

31 

39 

49 

55 

61 

65 


65 

66 
67 
70 
72 


17 
34 
51 
68 
85 
106 

136 

137 
1.38 
139 


9 

221 

164 

IS 

442 

328 

27 

GGO 

492 

36 

878 

656 

45 

1074 

820 

58 

1544 

1230 

72 

1749 

1.312 

81 

1834 

1491 

90 

1908 

1667 

105 1 

1995 

1813 


105 1995 
[112 2055 



74 

77 

79 

82 


159 

164 

168 

173 


1 FiscJiklose (40 g) 

2 » (80 g) . 

1 Fleischklosc (25 g) 


' 84 177 

201 

SI 177 

201 

92 182 

201 

92 182 

201 

95 18.3 

i205 

99 184 

209 

01 184 

209 

04 j 1S8 

209 j 



- — ^ I I I ^ j 

®heito„g iSrn 'biJTuf‘’o of''"”'™’’ "’"""t *= N Aus- 

?'l Marimale N Aussclicidung i„, „„ ® Kiirpergcwicl.t nb. 
A Tage auf. We N Aasschcfdun, „ SM •™ 3. Wa 

*'■ 8«“en Versuchsdaucr zicmlW T '’"S^Sen wahrend 

nacli langcrem Hungcrversudi d "'“rto auf. _ -(Venn 

verabrdoI.tTOd,mmmtdieNlS^ 

»'~uo,. a„. If S: .^I-s «. duem 

m.ile E,w.s.svorl,ra„e,, 
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Menschen ist daher durch ehveissfreie Kost mit Deckung des ener- 
getischen Bcdarfs durch Feti und Kohlehydrate bestimmt. Eine 
minimale N Ausscheidung tritt in derarligen Versuchen erst in der 
ZAveiten Woche des Versuches auf, Audi durch exzessiv N ame 
Nahrungszufuhr mit elAva 1—2 g N aher in einem ahundanten Ge- 
halt an Kohlehydrat kann ein konstantes Minimum in der N Aus- 
scheidung von etwa 2.5 — 3 g erreicht werden. Der praktische Ei- 
weissbedarf des Korpers, vorausgesetzt dass die Kost kalorisdi 
suffizient ist, vird von Chittenden mit 45 bis 55 g angegeben. Wird 
die Grenze des minimalen exogenen Eiweissbedarfs nicht erreicht, 
Avird der Organismus korpereigenes EiAveiss mobilisieren. Wahrend 
liei adakAmter EhA'eisszufuhr heinahe 90 % des im Harn ausgeschie- 
denen N aus U'^ N besteht, hat Folin nadiAveisen konnen, dass bei 
Verbrauch Amn cndogenem Ehveiss die Kreatininausscheidung 
im Harn relatiA^ zunimmt, sodass das Harn N nicht langer zu 90% 
sondern nur zu 60 % aus U+ Nbesteiit. In solchen Versuchen nimmt 
die N Aussclieidung im Harn von Tag zu Tag ab, um zuletzt einen 
ziemJicli konstanten minimalen Wert zu erreichen. Die Bilanz ist 
jcdocli einc negatiAm, d. h. im Harn A\drd mchr N als in der Kost 
Amralireicht ausgcschieden. Es kann kiirzere oder langere Zeit dau- 
ern liis diese minimale N Ausscheidung zu Tage tritt, je nach In- 
halt Amn EiAveiss und Gesamtkalorien der Kost. Wird nunmehr 
mehr Ehveiss und eine in kalorischer Hinsicht suffizientc Kost 
gegeben, Avird Aveniger N als A'crabreicht im Harn erscheinen, d. h. 
die Stickstoffbilanz ist positiA”^ gcAvorden. Die Dauer der positiven 
Bilanz ist Avieder Amm EhA'eissinhalt der vorher A’-erabreichten 
Kost und der Dauer der negatiA'cn Bilanz abhangig- 
Kohlehydratmenge der Kost eingeschrankt, AA^ahrend EiAA'eiss und 
Kalorienmenge unAmrandert bleiben, so steigt die N Ausscheiduno 
im Harn besonders vom 2. bis 5. Tag an, um danach Avieder abzu 
nehmen. Wird soAAmhl die EhA’-eiss- Avie die KohlehydratmeiiaO 
reduziert ohne die Kalorienmenge zu verandern, nimmt die N Aus 
scheidung im Harn ab, jedoch nicht gleichmassig (Sihver). Vk 
einer Kost Amn konstantem EhA^eissgehalt die Kohlehydratmeng 
mit isodynamischen Fettmengen ersetzt, steigt erst die N Aussclie 
dung im Harn, um danach abzunehmen (Rosenfeld.) 

Von besonderer Wichtigkeit ist noch herAmrzuheben, dass 
Rest-N AAmhrend den ersten Tagen eines Hungerversuclies 
Blute ansteigt um sich AA'ahrend der ganzen Versuchsdauer er lo 
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Eu halten. Die Steigeraag soil haoplsachlicl. von Hnrnstofnicmili- 
ren, Auch Dei VerabreicDung cinor knIoriscD unEUro.cl.ondcn D.al 

■vvird man dasselbe beobacliten Jvonnon. 

Diese einleitend bcrvorgeliobencn Talsachen muss man beacli- 
ten, wcnn man den Einlluss dcr bei Magenblutnngcn gcbraucblcn 
Diat analysieren will Von vornbcrcin ist anzuncbmcn, dass die 
scbon beschriebenc Dial wegen imzureicbcndcr Envciss- und 
Kalorienmenge erstens cine negative Slickslofibilanz mil erbobim 
endogenem Ehveisszerfall und zwcilens crboblc Rcsl-N WerLc im 
Blut berbeifubren kann. 


2 a. Diatdischc Fakloren imd Eiwcissiiimatz bci Pcrsoncn 
ohne Magcnbliilung. 


Icli babe urn den Einfluss dicscr Dial dem Eiwissslofhveclistd 
gcgeniiber zu beleuclitcn .3 Versucbe an Pcrsoncn durcbgcfidirt 
die wegen Ulcus ohne Mogenbhiinng mii dcvselben Dial hcbandolt 
wurden. Allc 3 Versucbe wicscn cine dcudicbc negative Slick- 
stofi'bilanz anf, die in einem Vcrsucb 34 Tagc dancrle, in den 2 
anderen 4 Woclien. Die negative Eiwcissiiilanz, an I land dor X 
Ausscbcidung und N Zufulir ausgcrccbnel. lielrug fiir die crsten 6 
Tage dicscr Versucbe 225 g, .380 g und 400 g Eiwciss. Deullicbe 
A 2 :'otamie wurde in 2 ^ersuclicn gcfundcn, im .3. Wrsucli fcblle 
diesc. Aus Griinden dcr Raumcrsparnis sei nvir einer dieser Vcr- 
sucbe tabcllariscb dargcslclll. flab. Xr. 5.) 

Dicscr Mann nalnn wabrcnd dcr crsten Woclic .3 Kg an Gc- 
widil ab, balle alier am Scliliiss dcr Kur scin Anfangsgc wield 
^Yicder erreiebt. V’ie aus dcr Taliellc ci-sicldlicb isl, findet man 


anfangs cine gcringerc N Ausscbcidung (8.,3-8.4 g) die. spalorliin 
ansteigl (10 g am 5. u. 6. Tag). Erst vom 14. Tag al) fiingl die 
Stickstdffbilanz an posiliv zu werden. Deullicbe Azotamic wird 
am 3. und 5. Tag konstalierl. 


Die Versucbe zeigen den bemerkcnswerlc.n, aber nicbl iiber 
rasebenden Refund, dass cine deiUlkhc Azotdmie mihrend vine 
Ulcuskiir ohne Magenbluiung aufireien kann. Es dnrf desliali) an 
genomnicn werden, dass in jedom Fall wo ein Patient mil cine 

SLr H Mcngcn von Eiwoiss on. 

<oIge sein kann. — Es inu.s.s aucli cilaiihl scin anzii 
ncmen, dass alle Faktoren die daa, Dcilragm den ondoHc-nc, 
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Tab. Nr. 5. 


K. B. Diagnose: Ulcus duodeni. Kcinc Blutung. 


Kurtag 

E-Zufuhr in g 


gN-Ausschei(I. 
in Harn u. Kol. 

Eiweisshiinn? 
fl E. 

1 . 

6 

3G 

8.3 

4-18 

2. 

12 


8.4 

-^-12 

3. 

18 

47 

9.8 

-^11 

4. 

24 


9.8 

-i-39 

5. 

31 

47 

10 

-^20 

6. 

40 


10 

4-20 

7. 

49 


9.8 

-fill 

8. 

5.5 


9.4 

4-12 

9. 

61 


9 

4- 9 

. 10 . 

05 

■ 

10.1 

4- 1 

11. 

60 


10.8 

4- 4 

12. 

07 


C.8 

4-20 

13. 

70 

31 

13.5 

4-19 

14. 

20. 

72 

28 

8.7 

411 


Eiweissabbau im Organismus zu fordern eo ipso zur EnUvickliing 
oilier Azotamie beitragen kdnnen. Unter diesen Faklorcn sei in 
erster Linie Sauerstoffarmut erwahnt. Diescr Faklor wird spatcr- 
liin eingehend bebandelt werden (I^ap. 4.) — Demnachst kann 
Deshj^dration liesondcrs in Verbindung niit Azidosc den endogenen 
EiAveissabbau fordern. Audi dieser Faktor wird in Kap. 4 a na icr 
erortert werden. — Eine erhohle Korperlemperalur kann dense- 
ben EinOuss ausuben. Einzclnc Patienten mil Magcnl) uUingcn 
haben in den ersten Tagen leichtes Fieber, das zi^ ' 

Bilanz beitragen kann. Bci Fallen von Spatazolaimc -ann 
licdeutende Temperaturerhdbung vorkommen (Fall ISr. -h _ 
durcb fraglos ein belracbllicher Eiweisszerfall eingeleilc vib , 
dem cine unzureidiende Kraftzufuhr allein nidii die Ursaclic is . - 

2 b. Diatetische Faklorcn und Eiweissnmsaiz bci Personen mil 

jMagcnbliilung. 

Aus den im vorigen Kapitcl cnvabnlen ResuUatcn gel.b ei^ 
deutig hers'or, dass das Problem der Azotamie eng mi em 
iimsatz im korper verbunden ist und dass kaum zu en\a 
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dass der Blutung, die von niel.rercn Forscl.crn in don Vorctagnin.l 
tit Ido, 1 .veaenllkhc Belle zukonnM. Alios vns c 
Litragt die negative EiweissbiJan^ zu vergrosseni, vird dein- 
nach aucli die Azotamie criiobcn konnen. Die Qualilal vmd Quau- 
titat der Kost sowie Sauerstoffmangei, Deshydration, Ficlicr unc 
der Blutehvcissvcrlust sind die vornehmsten Faktoven die liicrboi 
mitwirkeii. Die Absorption von Blut im Darm und cvcntiicllc BIul- 
transfusionen wirken in positiver Ricblung aid die ERveissbilanz 
ein. Icb babe den Vcrsuch gemaebt aus mciiicm IMcvinl von 
Magenblutungen einigc Momentc bcranzuzicbcn die geeigiiet sind 
die Rolle aller dicser Faktoren zusainmcn darzustcllen. In 18 
Fallen von Magenblutungen babcicb an Hand von DoppcUanalysen 
der N Ausscheidung ini Ham und Kot (nneb Kjeldabls Melbode 


bestimmt) die negative Ehvcissbilanz der ersten 6 Tagc summierl. 
Die Resultate sind aus der Tab. Nr. G crsicbllicb. Wic aii.s i]ir Jut- 
vorgebt tritt die Azotamie in den Fallen am deullicbslen zu Tagc 
wo die negative Eiwcissbilanz der ensten Woebe am grossten war. 
Vergleicben wir den Durcliscbnitt der Rest-N M'crle in don Milieu 
wo die negative Eiwcissbilanz 500 g iilierscbritl (Fall Nr. 2, 18, 18. 
21, 28) mit den ubrigen 13 Fallen wo dicse Bilanz geringor nls 500 
g war, finden sicb folgcnde Resultate: 



1. 

3. 

5. M. Tag 




Rest N 

Kcfc'ativc K, Bilanz > 500 j; 

18 

50 

GO 35 

» » K. 500 


■}Q 

-M 32 


Die Azotamie kommt demnach viel weniger znm Vorschein Inn ge- 
ringcrer als bci grosserer negativer Eiweissliiinnz, — 


Man kan’n demnaebst fragen ob die negative Eiweiss))ilanz in 
eincm Material von Magenblutungen, wo anderoFaklorcn als diiito- 
tisebe mitwirken kdnncn, ivirklicb dcutlicber zu Tagc trill, als in 
den im vorigen Absclinilt erwabnlen Versueben wo itn Laufe von G 
Tagen cine negative Bilanz von 230— JOO g goftinden wurde. F.s 
1 st nicbt so einfacb an dem liicr geholcnen Material zu dicser 3^ra«e 
Ste lung zu nebmen, da in beideu Fallen der friiberc Erniibrun.rs- 
zustand erne wescntlicbc Rolle spicll. mdessen spriebt die Tal- 
johe <tass in den, Matorinl n,il MagcnMnlnngen (vcrsloicl,o Tal,. 

Sind ",!! " 1 !" “Sativo Bilanaon gofuiulon 


- t -uii.ijizeu gen 

smcl date, dass - nebon clialctiscl.on _ dare), dio Blniu,,. 


aus- 
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Tab. Nr. 6. 


Kasus 

Nr. 

Elweissumsatz der 6 ersten Tagc 

mg % Rest N im Serum 
Kurlag 

3. 1 .5. 1 

1. 

■f- 310 g Eiweiss 

31 


41 

20 

2. 

i- 790 g :> 

64 


96 

■15 

3. 

410 g » 

53 

56 

52 

30 

6. 

— 430 g I) 

57 

67 

46 

31 

7. 

- 360 g , 

50 

46 

35 

.30 

9. 

— 200 g » 

33 

37 

41 

35 

13. 

— 740 g 1) 

40 

52 

48 


14. 

370 g 1 . (5 Tage) 

28 

38 

30 


15. 

380 g » 

30 

36 

33 

28 

16. 

-f- 450 g i> (5 Tage) 

35 

47 

39 

29 

18. 

-f- 590 g 1) 

43 

34 

37 

30 

19. 

-f- 430 g 1) 

28 

46 

■12 

. 12 

20. 

~ 410 g » 

41 

40 

38 

30 

21. 

S70 g « 

37 

40 

55 

22 

22. 

■— 550 g » 

54 

66 

67 

i:) 

25. 

290 g » 

32 

28 

36 

.80 

26. 

480 g i> 

30 

53 

39 


27. 

300 g » : 

37 

68 

49 

32 


geloste Faktoren sowohl an der hoheren Azotamie wie der liolic- 
ren negativen Eiweissbilanz beteiligt sind. 

Zusammenfassend haljen die in diesem Kapitel bcscliricbcncn 
Untersucliungen zu folgenden Ergebnissen gefuhrl: 

1) Dieselbe wie bei Magenblutungen venvendetc Diatkur knnn 
aucli bei Palienten ohne Magenbiulung cine deiilliclic iniliait' 
Azotamie herbeifiihren deren Ursaciie in einer negativen Slick- 
stoffbilanz zu suclien ist. 

2) Bei Magenblutungen kommt diesc Azotamie desto niehr zuni 
Vorschein je grosser die negative Stickstoffl3ilanz ist. 

3) Andere, durcb die Blutung ausgeloste Faktoren scheinw 
die Azotamie noch mebr liervortretend macben zu konnen als cs die 
Diat an und fiir sick bedingt. 

3. Die RoUe des absorbierten Blutes. 

Die Frage invieweit die Absorption von Blut im Darni an cini''' 
Azotamie beteiligt sein kann, lasst sick auf expcrimcntclicn 
beantvorten. Erstens wird ja cine Absorption von Blut 
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Tab. 

Blulzufuhr (lurch 


Ver-such 
.Nr. . 

Vcrabrciclilc 

Blulnicngc 

Rcsl-N 
mg % vor 

Nach 2 Std. 

Nach 4 Std, 

1. N. N. 

2. L. IJ. 

3. A, II. 

•1. A. A. 

5, L. D, 

GOO ml 

7.‘)0 » 

750 » 

750 » 

7.50 . 

30 

23 

27 

28 

23 

44 

35 

32 

32 

29 

44 

44 

35 

36 

3!) 

DiiroJi.sclmill; 

20 

31 

39 

Hani.sloff-X 
mg % vor 

X'ach 2 Sid. 

4 SUI. 

1. X. X. 

2. I,, n. 

3. A. M. 

•1. V. 


22 

15 

13 

20 

10 

29 

15 

15 

21 

23 

29 

20 • 

23 

24 

14 




5. L. D. 



JIurclKsclinill: )« 

20 

22- 


lichor VersucJic fiir Rcsl-N vor Versucli, 2, 4, 24 unci 48 Stunden 
naclilicr warcn folgcnclc: 26, 34, 30, 33, 2S mg %. Die Resultatein 
cler Tal)ellc lelircn ujis ausscrdem, dass die Rcsl-N Steigerung so- 
wohl von Marnsloff-N wie vom iibrigen N lierriilirt. Die Harnstoff- 
sleigening macht side inshesonder nacli 2 und 4 Slunden geltejidf 
isl jcdoch in 3 von 5 Vcrsuclicn nach 24 SLimdcn und in 4 von 5 
Vcrsuclien nacli 48 Slunden becndigl. Die Zunahme der Nicht- 
Harnslofffraklion (Aininosaiircn-N) isi viel mclir hervortretend. 
So nininii das Harnstoff-N iin Durcbsclinitt nur 4 mg % zUi 
walircnd die Nicbl-Harnslofffraktion durdiscbnittlich 9 mg %• 
also cine doppcll so grosse Steigerung aufwcist, die sick durclnveg 
nacb 4 Stunden findcl, mil Ausnalinie eines Vcrsucks, {Nr. 4.) vo 
sic nach 24 Stunden angetroffen wird. 

Aus diesen Versuclicn gel)t Icervor, dass die gefundene, 
iibrigens moderate, Hesl-N Steigerung wesentlich von anderen h 
haltigen Verbindungon (waJirsclicinlicli Aminosauren) als Haro 
staff berrubrt. Es berrsclit also Obereinsliminung niit den Be 
funden die sick nach einer eiweissiialtigcn Mahlzeit konstatieren 
lassen, wo der Harnstoffgipfel spader als der Amino.saurengip ® 
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Nr. 7. 

Magensonde. 5 Versuclie. 



MflWt Demnlchst ist „aoh 24 Standen die Rcst-N Stei-orun^ 
(sJelL nfZ ^^'■*'“‘""8“ gefundenen Werten 

sziT“ “7" 

HamstoH fie UrsLlie ist. dL S '’^''Pfaficlilicli Nidit- 

TOlen MagcnWutungen kanit ™ild®iT Azotahiie iiach 

iei Blutung nicht alias Bht auf cinmal ‘ini'na ' 
expenmenteller Zufulir. ersclieint wic ])ci 

trolliert. Der N Vertet'ZrcVMi 'T '’‘“™ ® '''““'’'"n kon- 

0.3 g in 24 Stunden angerechnrt f 

suche wurden in Tab Nr S Resullate diescr Ver- 

-■arde svahsend derIwUrw Vcrsud. 
g N wahrcnd dcr Versuclisperiode alllTv f “wl OS 

d.e Eh-eissbilana posiliv ™ta2r '? 

'^rde insgesamt 6-1.5 g 
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Tab. Nr. 8. 

Stickstoffausscheidung im Harn u. Kot bei 5 gesunden Personen mt-Ti Rint 

• zufuhrdurchMagensonde. nacn blul- 



* N Analysen im Kot nicht ausgefuhrt. 






















































N wahrejicl der Vorperiode und 85.8 g N walirend der Versuclis- 
periode zugefiihrt. Audi hier war die Eiweissbilanz in beiden 
Fallen positiv und annahernd yon derselben Grosse (18.7 g und 
19.8 g). Im dritten Versudi wurde wahrend der Vorperiode 51 g N 
und wahrend der Versudisperiode 72.3 g N zugefiihrt. Die Eiweiss- 
bilanz ist hier nach Blutzufuhr um 10 g grosser als wahrend der 
Vorperiode (4 g und 14,2 g), Der Versuch ist indessen weniger 
wertvoll, weil die N Ausscbeidung im K.ot nicbt bestimmt wurde 
und anstatt dessen mit einer taglicben Ausscbeidung von 1.2 g 
N im Kot gerechnet wurde. Im vierten Versuch wurde 65.4 g N 
wahrend der Vorperiode und 86.7 g N %vahrend der Versudisperiode 
zugefiihrt. Die Eiwoissbilanz war in beiden Fallen positiv, jedocb 
weriiger in der Versuchs- als in der Vorperiode. (21.5 g und 15.5 g). 
In diesem Versuch gelangte eine bedeutende N Menge im Kot zur 
Ausscbeidung nach der Blutzufuhr. Im letzten Versuch wurde 
wahrend der Vorperiode 65.4 g N und wahrend der Versuchsperiode 

86.7 g-N zugefiihrt. In beiden Phasen des Versuchs ist dic'N 
Bilanz positiv und annahernd von derselben Grosse. (24 g und 

22.7 g).- 

DieVersuche ergeben weiter, dass die mit dem Blut zugefiihrte 
N Menge in einem Versuch schon nach 24 Std., in zwei Versuchen im 
Laufe von 48 Std. und in einem Versuche im Laufe von 72 Std. 
praktisch wieder zur Ausscbeidung gelangte. (Der vierte Versuch 
wo N Analysen im Kot fehlen ist hier nicht mitgerechnet.) Dem- 
nach darf damit gerechnet werden, dass die im Blut vorhandene N 
i enge bmnen 72 Std. zur Ausscbeidung gelangt. Keiner dieser 
IS Ada med. scandimv. Vol. CXVl. 
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Versuchc bercchligt zu der Annalime eines durch die Blulzufulir 
lierbeigefOlirlen toxischen Ehveisszerfalles im Korpcr, indcm die 
Stickstoffblanz in 4 kompletten Versucben sowolil in der Vor- 
periode wic in der Versucbsperiode annabernd dieselbe war. 

1. Anamie und hamodynamische Faktoren. = 

a.)..Die Bedeuiung der Anamie. 

Von Taylor und Lewis konnte in 1915 in experimentellen Ver- 
sucben an Hunden nacligewiesen Averden, dass wiederholte Bliilcat- 
nahnic und Ersatz des Fliissigkeitsverlustes durcb Ringerlosung 
cine progressive Rest-N Steigerung im Blute liervorrief. In cincm 
Versucb wurde eine Steigerung von 18 bis 44 mg %, in cincm 
anderen von 32 bis 76 mg % und in einem dritten von 10 bis 32 mg % 
crzielt. Der Steigerung lag sowobl Harnstoff wie Aminosauren-N' 
zugrunde. Bei den Versucb stiercn nahmen die Total-N und Tot.il- 
eiweisswcrte im Blute ab. Die Futtermenge der Tiere wird niclit 
erwiilmt. — Buell konnte erhohte Stickstoffausscheidung sowie 
crbbbte Rest-N Werte im Blut nacb wdederbolter Blutentnalimc 
bei Scbweinen naclnveisen, die mit Korn und Wasser odcr Starke 
und Wasser gcfiittcrt wurden. v, Slyke erwabnt, dass eine Anamie 
keine ebarakteristisebe Veranderungen des Stickstoffumsalzc.'i 
mil sicb fiibrt und dass die in der Literatur besebriebenen Veran- 
derungen wahrscbcinlicb von anderen Faktoren als der Anamie zii- 
geborig herrubren. Gettlcr konnte in 1920 bei einer Reilic von 
Perniziosakranken erbobte Rest-Ni Harnstoff und Krealinin- 
werle im Blut naclnveisen, deren Ursacbe in einer berabgeselztcn 
zirkulierenden Blutmenge zu sueben ist, also nicht in einer Beein- 
traciiligung der Nierenfunktion. Becker fand bei einer griindliclicn 
Unlersucbung Perniziosakranker in den meisten Fallen eine posi- 
tive Slickstoffbilanz. In einzelnen Fallen b'ingegen wurde eine 
negative Bilanz konstatiert, deren Ursacbe in Fieber odcr unzu- 
reicbender Nabrungszufubr zu sueben ist. Nur in zwei Fallen 
konnte angenommen werden, dass eine erbobte Blutmauscrung 
an der negativen Bilanz beteiligt war. — 

Guldagers Observation von feblender Azotamie nacb einer gros- 
seren, einmaligen, arteriellen Blutung ist sebon friilier erwfdml 
Worden. Selbsl babe icb bei einem Fall von Lungentubcrkulose 
nacb Hamoj)lue eine deutlicbe Azotamie feststellen konnen. Dicser 
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Patient Irastete im Laufc von 3 Tagen insgesamt 3.05 1 Blut anf. 
Die Hamoglotjin und Harnstoffwertc verhielten sich Mgcnde - 


massen 

Dat. 
2/2 
3/2 
4/2 
: 14/2 


Hb % Harnstofl mg % 

35 


71 

58 68 
50 


Es kann demnach kaum Zweifel dariiber liestehen, dass liei 
schweren Anamien, besojiders nach wiederholten Blutvcrlusten, 
deutliche VeTandeTung Stickstoffumsatz auftreteji kann. AIs 
Ursache wird allgemein eine Anoxamie der Gewebe hervorgehoben. 
tlbereinstimniend mit dieser Ansicht, hat man bei Tiercn die in 
verdiinnter Lnft atmen oder wo man duvch Koldcnoxydvergiflimg 
eine ahnliche Wirkung hervorruft, nicht unmittelbar, sondern 
erst in den folgenden Tagen cine selir eriicbliche Stcigenmg des 
Eiweisszerfalles wahrgenommen, wahrschcinlich bedingt durcli 
Absterben einzelner Zellen oder Zellbestandteile, H. Oppenheim 
fand, dass seine N^-Ausscheidung an Tagen angeslrengtcr, ii.it 
Atemnot verbundener Muskelarbeit, erbeblich gcsteigerl war, 
wahrend diesc Steigerung ausblieb, wenn er diesc Arbeit in lang- 
samerem Tempo, also obne Atemnot ansfnlirtc. — 


Indirekt kann ein Blutverlusl wahrend der Resjm these von Hiimo- 
globin die Stickstoffbilanz beeinfhissen. (Heath, Taylor). Gewohnlicli wird 
damit gerechnet, dass eine Steigerung der Hamoglobinmengo mil 10% 
eine Eiweissmenge von 80 g beansprucht. Die Resyntiiese von Hiiinoglo- 
bin findet obne Riicksichl auf eine negative Slockstoffbilanz stall. Der 
Bedarf an Stickstoff wird in diesem Fall von Zell- odor PlasmaslickstoR 
gedeckt. Dadurcb kann eine Abnahme sowol)! des Resl-N im Serum wie 
der Stickstoffausscheidung im Harn Jiervorgerufen werden. Dieser eben 
erwabnte Paktor durfte indessen der Wirkung einer Anoxamie gogeniiber 
nur wenig hervortretend sein, wenn die gewohnliche, taglicbe Hiimoglobin- 
zunahme nacb Blutungen (etwa 1 %taglich) in Belrachl gezogen wird. 

Wenn bei Anamien deutliche Verandenmgen im Slickstoffum- 
satz auftreten konnen, diirftc auch an'zunehmen scin, dass solclie 
Veranderahgen sicli nach Magenblulungen gelten'd machcn konnen, 
indem sich dieser Paktor zu andercn glcich gerichteten Fakloren 
addiert. Demnach solle man erwarten konnen bei schweren Blul- 
ungen eine hohere Azotamie als bei leichten Blutungen anzutrcffen 
Indessen smd die VerliSltnissc bei Magenblulungen mdir kom- 



Kas. Nr. 

kurtag 

iMillioner 
r. Bl, 

cr 

Hiima- 

tokrit 

H 

VI 

s.-> 

5 c 

3 

a ^ 

Ei 

-S 

55V 

3 a 

4. (? Hamatemcsis, grosse 

1. ■ 

2.04 

46 

19,5 

■ 

■ 

30 

Blutung. 

3. 




■ 




5. 





■ 

40 


14. 

3.43 

61 

26 



30 

6. <J iMelaena, geringe Blu- 

1. 


127 

53 

■ 


57 

lung. 

3. 


129 

54 

■ 


67- 


5. 

6.25 


54 



40 


14. 




M 


34 


25. 


102 

47 



33 

19. (J iMelaena, mittelgrosse 

1. 

3.71 

77 

28 

.0.81 

93.7 

28. 

Blutiing. 


3.8 

89 

34 

6.97 

93.6 

40 


El 

3.77 

91 

33 

6.99 

93.5 

42 


Di 

4.52 

87 

34 

0.95 

93.6 

42 

20. <? Hamatemcsis, grosse 

1. 

2.73 

61 

21 

6.04 

91.3 

.41 

Blutung. 


2.32 

59 

21 

5.74 

94.5 




2.54 

64 

. 22 

6.3b 

94 

38 


14. 

3.03 

61 

23 




21. d Hamatemcsis, grosse 

1. 

4.1 

98 

37 

7.07 

93.5 

37 

Blutung. 

3. 

3.27 

75 

28 

6.63 

93.8 



5. 

2.97 

64 

24 

6.5 

93.9 

55 


14, 

2.G7 

55 

21 

6.6c 

93.8 

22 

25. $ Hamatemcsis, grosse 

1. 


68 

■ 

m 

■ 

32 

Blutung. 



66 


■ 


28 




69 




30 


14. 


70 

■ 

■ 

■ 

30 


pliziert, wo doch die Absorption von Blut sich zu den eben erwahn- 
ten Faktoren binzugestellt. Freilich haben wir friiher erfahren, dass 
Zufuhr von % 1 Blut bei gesunden Personen nur eine bescheidejie 
Rest-N Steigerung im Blut mit sich fuhrt. Indessen kann niclit aus- 
geschlossen werden, dass eirie grossere Blutzufuhr, wie bei grossen 
Magenblutungen, sich mehr geltend macht und eine hdhere Azota- 
mie bewirkt. In einem klinischen Material wird es demnach uii- 
mbglich sein die Wirkung der drei erwahnten Faktoren gesondert zu 
erfassen. Indessen sollte man berechtigt sein, wenn sich bei Ver- 








































AZOTAMIE NACH MAGENBEUTUNG. KLIKISCHE BEITRAGE USW. 217 

gleicli verschiedener Fade von Blntungen (mit gleichcr Nahrungs- 
zufuhT behandelt) gesetzmassige Veranderungen der Azotamie 
lierausstellen, diese auf die vereinte Wirkung der oben erwahnten 

Paktoren zuriickfuhren zu durfen- 

In Tab. Nr. 9. babe icli 6 klinische Beobachtungen zusammen- 
gestellt. Samtliche F'alle ausgcnommen Nr. 6 waren grosse odor 
mittelgrosse Magenblutungen. Wie aus der Tabelle hervorgeht kam 
die Azotamie airi wenigsten bei Fall Nr. 4 und No. 25 zum Yor- 
schein, d^ b. der Fall wo grosse B'lutung vorbandeh war, wabrend 
die Azotamie bei den ubrigen Fallen Aveniger hervortretend war. 
Bei Fall Nr. 20 war die Blutung ziemlicb bedeutend, die Azotamie 
jedoch weniger deutlicb als bei Fall Nr. 19 mit geringerer Blutung. 
Die hocbste Azotamie trat bei Fall Nr. 6 auf, also bei dem Fall wo 
sicber die geringste Blutung von alien vorlag. Freilich war bier einc 
bedeutende OHgobydramie zu finden, Avas die boben Rest-N Werle 
im Serum beeinflusst hat. Aber dennocb ist der Unterscbicd cin 
auffalliger. 

Es scbeint demnacb so zu sein, dass in den bier erAs^bbnten 
Fallen Aveder die AnSmie nocb die Absorption von Blut einen 
bemerkenswerten Einfluss der Azotamie gegeniiber ausgeiibt 
baben. Eine gesetzmassige tlbereinstimmung zwiscbcn-der Grosse. 
des Blutverlnstes und dem Grad der Azotamie Avird vermisst. Da- 
mit meine icb jedocb nicbt ausgescblossen zu baben, dass in geAvisscn 
Fallen, besonders nacb Aviederbolten Blutungen die in diesem 
Abscbnift erAA^abriten Faktoren an der Azotamie betciligt sein 
konnen. — 


b. Die Flussigkeitszufuhr und ihre Bcdcuiung. 

Aus Tierversucben gebt bervoi^, dass die Fliifesigkeitszufubr die 
Rest-N Werte im Blut beeinflussen kahn. L Bang konnte in 1915— 
16 an Kaninen eine Rest-N Steigerung in HungerAmrsucben fest- 
stellen, eine Steigerung die von Harnstoff lierriibrt. In einem 
Versucb stieg das Rest-N bis 142 mg %, obne dass im Harn Eiwciss 
vorbanden Avar. Durcb taglidie Zufubr von 100 ml Wasser konnte 
jeder Anstieg von Rest-N verWndert wcrden. Bang fend nur cine 
nbedeufende Abnahme des Serumwassers und scWoss daiaus 
dass die Plusslgkeit der Gewebe die hauptsachlicliste RoHe spicltc’ 
Gemssermassen 1 st der Znstand im Organismus nacb ciner Magcn- 
g ein ahnbcher. Die knappc Diat ist fiir don StoffwccliscI 
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unzureichend und in vielen Fallen ist aucli die Pliissigkeitszufuhr 
eine sehr bescheidene. — 

K. Frankentlial konnte in Hundeversuchen keinen erhohten 
Eiweissabbau bei herabgesetzter Fliissigkeitszufuhr nacliweisen.' 
Im Gegenteil schien der Eiweissumsatz in den Durstversuchen ab* 
zuriehmen und nach wiederholten Durstperioden konnte sick der 
Hundeorganismu's gewissermassen hieran gewohnen, so dass die 
Azotamie, die deniioch vorbanden war, mit jeder neuen Durst- 
periode weniger zum Vorschein kam. — 

Urn die Bedeutung der Flussigkeitszufuhr gegeniiber der Azota- 
mi p. nach Magenblutungen zu untersuchen, babe icb 8 Falle von 
Hamatemesis und/oder Melaena mit der friiher erwabriten Kur be- 
handelt, jedoch obne extra Flussigkeit zu verabreiche'n. Diese 
Falle von Magenblutungen erbielten von Tag zu Tag folgende Zu- 
fubr von Wasser in der Diat 


1. Tag 160 ml 

2. » 330 » 

3. » 490 » 

4. » 660 » 

5. » 820 » 


6. Tag 1230 ml 

7. » 1310 » 

8. » 1490 » 

9. » 1670 » 

10. » 1810 » 


In 11 anderen Fallen wurde ausserdem wabrend den ersten 5 
Tagen extra Flussigkeit in Form von Wasser oder 5 % Glykose- 
losung verabreicbt, sodass die totale Flussigkeitszufuhr 1 1 pro 
Tag betrug. In einzelnen Fallen, wo oligohydramische Symptome 
auftraten, wurde mebr Flussigkeit verabfolgt, Abgesehen vom 
Unterschied in der Flussigkeitszufuhr, war die Bebandlung hei- 
der Gruppen dieselbe. Die Durcbscbnittswerte von Best-N in 
beiden Gruppen gebt aus folgender Zusammenstellung bervor: 


Kurtag 


8 Falle obne erhohte .... 

1 

3 

5 

14 

Flussigkeitszufuhr 

11 Falle mit erhohter Flus- 

3B 

46 

41 

46 mg % Rest-N 

sigkeitszufubr . . . 

37 

45 

37 

31 


Wie aus dieser Zusammenstellung bervorgebt ist die Azotamie jwr 
unbedeutend weniger hervortretend in den Fallen wo mebr Fliissig- 
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UGil, verabreicht wurde, sddass die Rcsultate zu der Annatoc bo- 
red. tigen,<fo« die FUssigMlsmluhr in meinm Material kerne mcr 
bare Rolle der Azoiamie gegenuber spidi. 


■ ,c) Kollaps und Scliock bd Magcnblutimgm. 

Eine Krei3laufinsuffizienz kahn die unmittelbarc Folge eincr 
Magenblutung sein, wd Blutdruckfall, Oligamic, lierabgcsetztcs 
Minuteiivolum und lierabgesetzte venose Blulzufubr zum Herzen 
das Bild pragen. Indessen ist hervorzubeben, dass cin Krcislauf- 
kollaps, und Schock niebt oft nacb Magcnblutungcn das Krank- 
heitsbild beberrseben, naebdem die Paiienten im Krankcnliaus ein- 
geliefert sind. Es ist sogar'benierkenswert wie wenig sicli gewobn- 
licb die hamodynamische Reaktidn bei diesen Paiienten geltcnd 
macht, im Gegensatz zu anderen grossen Blutvcrluslen wo mah 
rastlose, blasse Patienten antrifft mil raseber Herzaktion, Luft- 
hunger, feuebter Haul und Bewussiseinslorungen. Der Arzl der 
gieicb zu Patienten mit Magcnblutungcn genifcn wird, liat wabr- 
scheinlicb oftcr Gelcgenbcit den bamod3mamiscbcn Kollaps nacli 
Magcnblutungcn zu beobaebten als es im Krankenbaus der Fall 
ist. Audi im Krankenbaus kann man in cinzelnen Fiillcn alle Ober- 
gange zwiseben leicbtem und sclnverem Kollaps nacb Magenblut- 
ungen beobaebten,' zunaebst Blutdruckstcigcrung, danacli Bbit- 
druckfall, .Oligamic, (anfangs ohne Herabsetzung von Hb %, 
Hamatolmtund Serumeiweiss undspater allinablicb Einstelbing auf 
Werte cUe vom Blutkdrperchcnverlust und dor kompcnsaloriscben 
Fliissigkeitszufulu' bedingt sind.) Dicser oliglimiscbe Kollaps 
kommt haufigst bei Magcnblutungcn vor. 

In einzelnen Fallen tritt besonders im spatcren Verlauf der 
Magenblutung ein oligob'ydramiscber Kollaps auf, der durcb Des- 
bydration allein Oder in Verbindung mit Basenvcrlust gckeimzcicb- 
net ist. (Anfangs lierabgesetzte, danacb steigende Hb, Hamato- 
krit, Serumeiweisswerte.) In diesen Fallen werden aucb Oft erbobte 
Totalbase und Cblorwerte im Serum gefunden. Ein oligoplasma- 
tisdier Kreislaufkollaps wie er oft bei infektionen, Verbrennungen 
und schweren Verletzungen auftritt durfte indessen kaum nacb 
Magcnblutungcn zu beobaebten sein. 

Magenblutung ein Kreislaufkollaps auf- 
tntt, ™rd dioscr gewohnliol, nur von kurzer Donor soin, sotaigc 
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der Organismus im Gewebe geniigende Pliissiglceitsmejigen besitzt, 
die einen rascheji Ausgleicb des Wasserverlustes im Blut gestattet. 
Von diesem Ausgleicb wird auch die Dauer eines herapgesetzten 
Mijiutenvolums abhangig sein. Solange das Blutvolumen, das in 
der Zeiteinheit die Niere passiert, kleiner ist als in der Norm, wrd 
die Harnstoffkonzentration im Blute steigen, ’damit eine das N- 
Gleichgewicht gewahrleistende N-Ausscheidung in den Nieren er- 
folgen kann. Wie scbon hervorgehoben ist ein deutlicher oliga- 
mischer Kjeislaufkollaps bei der Mebrzahl der Falle von Magen- 
blutungen im Krankenhaus kaum anzutreffen, und wennvorhan- 
den, gewbhnlich nur von so kurzer Dauer, dass die initiale Azotamie 
kaum merkbar davon beeinflusst sein kann. Ganz anders sind die 
Verhaltnisse beim oligohydramischen Kreislaufkollaps wo dieser 
sich im spateren Verlauf einer Magenblutung entwickelt. In solchen 
Fallen darf angenommen warden, dass die Beeintrachtigung der 
Nierenfunktion ein derartiges Ausmass erreicht, dass sogaf eine 
Uramie entstehen kann. In derartigen Fallen kann auch eine inter- 
stitielle Nephritis mitbeteiligt sein, wie von Opsahl nachgewesen. 

Diskussion der Resultate. 

Wie in der Einleitung er\vahnt, ist von mehreren Forschern auf 
das haufige Vorkommen von Azotamie nach Magenblutungen Idn- 
geWiesen worden. Dieser Befund wird auch im vorliegenden Mate- 
rial bestatigt. Bei 43 von 55 Fallen wurde bier eine Azotamie ge- 
funden, die meistens im Laufe der ersten 3 Tage nach der Blutung 
ihren Hohepunkt erreicht. Gewohnlich kehren Rest-N und Harn- 
stoffwerte im Laufe der ersten Oder anfangs der 2. Woche zum 
Normalwert’zuriick. In Einzelfallen wird diese initiale Azotamie 
spaterhin von einem charakteristischen Krankheitsbild uramischer 
Art abgelost, wo Niedergeschlagenheit, Mattigkeit, Somnolenz 
und gestdrtes Sensorium, zusammen mit Oligohydrarnie das Bild 
pragen. Zur Blutung an. und fiir sich' hat. dieser Zustand keine 
direkte Beziehung, da diese meistens schon langst aufgehort hat. — 

An Hand des vorliegenden Materiales wurde der Versuch unter- 
nommen, einen Beitrag zur Klarung der initialen Azotamie zu lie- 
fern. Eine Analyse der Diat die verwendet wurde ergab, dass 

wahrend den ersten 8 — 1 OTagen der Behandlung diese so wohlkalo- 

risch wie an Inhalt von Eiweiss unzureichend ist. Die negative 
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N-Bilanz dauert bei Personen oline Magenblutung 13-23 Tage an 
und dasselbe ist bei Personen mit Magenbluiungen aucb der Fall. 
Wie zu envarten war, sind sowobl die Kobe dcr Azotamie wie dercn 
Dauer in den Fallen am meisten hervorlretcnd, wo die liochstc 
negative N-Bilanz auftrat. Es Icann dcmnacli die Frage erhobcn 
werden o'b nicbt die Diatkur an imd fur sich deshalb schuld isi am 
Entstelien der Azotamie. Tatsacblicb konntc auch festgestellt 
werden, dass die Anwendung derselben Diatkur bei nichi blutcndcn 
Ulcus von Azotamie begleitet sein kann, ganz abnlicb wie es im 
Hungerversuch der Fall ist. In mcinem Material trat cine Azoliimic 
in 2 von 3 Versuchen auf. Verwundern darf cs nur, dass es bei dcr 
Kalorienarmut der Diat nicbt immcr zutrifft. Hier mag indcssch 
der Ernahrungszustand bcim Start der Kiir ausscblaggebend sein. 
Man kann sicb demnacb fragen, ob anderc Momcnlc bei Fallen von 
Magenblutung bei der Entstcbiing dcr initialen Azoliimic iiher- 
haupt von Bedeutung sind, da die Kaloricn- mid Eiwcissy.ufubr 
ohiie Zweifcl die bocliste Bedeutung beim Zuslandekommen der 
Azotamie haben muss. 

Ich babe, um diescr Frage naber zu Irelen, crslcns unlersucbl. 
welcbe Rolle das Blut das dcm Vcrdauungskanal angebolen wird, 
spielen mag. Es besteht die Moglicbkcit, dass die Absorption von 
Blut eine Rest-N Steigerung im Blut mit sicb fubrt, dcmnacbst aber 
aucb die Moglicbkcit, dass das Blut im Darm mil scinem ReicbLum 
an li-istaminabnlicben Siibslanzcn zur Bildung toxiscbcr Produkte 
fiihren kdnnte, die den Grad dcr Azotiimie becinflusscn konnlen. 
Die letztere Mdglicbkeit ist unler gcAvobnlicbcn Uinslandcn von 
vornherein als unwalirscbeinlich zu bezeiclmcn. Vcrsucbc mit 
Blutzufuhr durcb Magensonde waren von ciner modcratcn Rest-N 
Steigerung begleitet, die in 3 von 5 Versuchen scbon nacb 24 Siun- 
den beendigt war. Auch ivar die Steigerung im Gegcnsalz zur 
Azotamie nacb Magenbluiungen nicbt vbm Harnstoff hedirigt. Die 
zugefiihrte'N Menge kam im Laufe von 24 bis 48 Std. im Harn 
wieder zur Ausscbeidung. Keiner der Vcrsucbc berccbtigle zur 
^Mhmc cines durch die Blutzufuhr hcrbcigcmhl-lon loxisclien 

SZw*!-' “ ■mamchmcn, dass die 

zum Teil durcl, Absorp- 
tioji von Blut im Verdauungstonal horrulirt. Dieser Antcil ist io 
Jloch quantitativer Hinsicht sehr gering „„d trill ntS. . ur 
.u den ersten paar Tagen zum Vorscbein, - Bei rezidJrenl 
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grosseren Blutungen kann dicser Faklor freilich eine grossere Be- 
deutung erlangen als jiach einer cijizelnen Blutung. 

Demnaclist habe icb die Bedeutung der Anamie fur die Ent- 
stehung der initialen Azotamie zu erfass.cn versucht. Es kann wbhl 
kaum ein ZAveifel dariiber bestelien, dass der Stickstoffumsatz bei 
scbweren Anainien, besonders nach wiederholten Blutverlusten be- 
einflusst wird. Indessen kbbnte in dem Material, welches in dieser 
Hinsiclit naher untcrsuclit wurde keine geselzmas'sige Bberein- 
stimmung zwschen der Grdssc des Bluivcrluslcs und dem Grad 
der Azotamie festgestellt werdcn. Es ist demnach anzunehmen, 
dass auch dieser Faktdr bei der Entstehung dcr initialen Azotamie 
eine so unbedeutende Rolle spielt, dass diesc Mdglichkeit unter 
gewdhnlichen Umstanden in der Klinik kaum eine Bedeutung er- 
langt. — ' . 

Weiter ist die Rolle, die die Fliissigkeitszufulir bei der Ent- 
stchung der initialen Azotamie spielt, naher untcrsuclit. Auch hier 
war das Resultat negativ. Es ist demnachst die Frage erortert 
^vnrden, inwieweit hSmodynamischc Momente (Schock urid Kollaps) 
sich an dem Entstehen der initialen Azotamie beteiligen. Audi 
diese Mdglichkeit ist als wenig wahrschcinlich zu bczeichnen, ers- 
tens well Schock und Kollaps gewdlmlich nur in vereinzelten Fal- 
len bei Magenblutungen nach Einlieferung ins Krankenhaus das 
klinische Bild pragen. Zweitens well die Zeitpunkte der hamodyna- 
mischen Reaktion, wenn vorbanden, und der initialen Azotamie 
niclit identisch sind. Ganz anders sind die Verhaltnisse beim oligo- 
hydramischen Kollaps, wo dieser sich im spatereri Verlauf einer 
Magenblutung entwickelt. Hier kann die Beeintrachtigung der 
Nierenfunktion eine so wesentliche sein, dass sogar eine Uramie 
entstehen kann. — 


Zusammenf assung . 

1) Nach Magenblutung wird in 43 von 55 Fallen eine von 
Harnstoffsteigerung bedingte Azotamie konstatiert. 

2) Negative Stickstoffbilanz und Azotamie finden sich auch bei 
Ulkuskranken ohne Magenblutung die mit derselben Diat wie 
blutende Falle behandelt werden. 

3) Der Stoffwechsel bei der gewdhnlichen Behandlung von 
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MageiAlutung ist Avahrend der ersten Woclic cin almlichcr wic im 

^^4) D^r Litiale Azotamie nach Magcnblulimgen ist hauptsach- 
lich eine Folge der Inanition, und iritt in den Fallen am cleutlich- 
sten zu Tage wo die negative N-Bilanz die liochstc ist. 

5) Die Absorption von Blut im Darm kann in geringem Aus- 
mass an der Rest-N S'teigcrung walirend den ersten Tagen nacb 
Magenblutungen beteiligt sein. 

6) Die Anamie nacli Magenblutungen crlangt gcwolinlicli keine 
Bedeutung fur das Entstelien der Azotamie. 

7) Die Plussigkeitszufubr ist fiir die Azotamie in mcinem Mate- 
rial olme Bedeutung- 

8) Hamodynamische Faktoren sind fiir die initialc Azotamie 
bedeutungslos, erlan’gen aber hei der Spatazotamie cine grnndle- 
gende Bedeutung. 


R6sum6. 

1) En iS de 55 cas on constate apres gastorragic une azotdmic 
caus6e par une augmentation d’ur6e. 

2) XJn bilan azote n^gatif ct azotemic se trouvent, soil cliez dcs 
gastorragies ulcereuses, soil cbez des maladcs ulccrcu.ses sans 
gastrorragie, trait^s avec la mfinic dielc. 

3) Le metabolismc dans Ic regime ordinair dcs gaslrorragies 
pendant la premiere semaine, est, dans unc cerlainc nicsurc, un md- 
tabolisme d’inanition. 

4) L’azotemie initiale apres des gaslrorragies est causee prin- 
cipalement par la subnutrition, ct se nianifestc par consecjuanl Ic 
plus nettement dans les cas ou le bilan azote est le plus jiegalif. 

5) L’absorption du sang par I’iutestin pent partager, dans une 
mesure tres limit^e, a raugnicnlation sanguin d’urec pendant les 
premiers jours aprfes riiemorragie. 

6) En generale, I’anemie apres les gastrorragies n’importe pas 
au point de vue de I’azotdmie. 

7) Le dosage de liquide est sans importance pour razolemie 
dans ces observations. 

8) Des moments lidmodynnmiques n’ohtiennonl aucmio im- 
portanee pour I’azotcmie initiale. Chez Ics azotSmics tardives, au 
contraire, ces moments sont en cause. 
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Summary. 

1) Azotemia after gastric hemorrhage is a common, phenomc- 
nom, occurring in 43 out of 55 cases. Tlie azotemia is caused by 
rise of blood urea. 

2) Negative nitrogen metabolism and azotemia were found 
during treatment of bleeding ulcers and non.bleeding ulcers as well. 
The dietetic treatment was analogeous in both instants. 

3) The metabolism during the common treatment of bleeding 
ulcer, is to a certain degree, similar to the metabolism during 
hunger. 

4) The initial azotemia of bleeding ulcer is caused by subnutri- 
tion, and subsequently appears at a time, when the negative intro- 
gen metabolism is most pronounced. 

5) The absorption of blood in the intestines can to a certain, 
slight degree partake in the rise of blood urea during the first days 
after gastric hemorrhage. 

6) The resulting anemia after gastric hemorrhage is without 
significance for the rise of blood urea. 

7) Tlie amount of fluid intake seems to be without importance 
for the azotemia in the observations presented. 

8) Hemodynamic factors are without significance for the initial 
azotemia, but their importance can lie a marked one during the 
late azotemia after gastric hemorrhage. 
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Uber 2,3-Diphosphoglycennsaure im 
Diabetikerblut. 

Von 

Ake lennerstrand. 

(Bci der Redaktion am 29 September 1943 cingegangen). 


Einleitung. 

Die Erythrocyten der SSugetiere enthalten silurelosliche Phos- 
phatverbindungen, deren Zusammensetzung zum grossen Teil 
noch unbekaimt ist. Nur so viel wissen Avir mit Sicberbeit, dass 
etwa die Halfte dieser Phosphatester aus 2,3-Diphosplioglycerin- 
s'aure bestebt, die zum ersten Mai von Greenwald (1) aus Blut von 
Schwein, Hund und Menscb isoliert wurdc. Robinson and Mil- 
arbeiter (2, 3) sind durcli Studiuni des Reduktionsvermogens und 
der Einwirkung von I-Cnocben- und Muskelpbospbatascn auf das 
Estergemisch zu der Scblussfolgerung gekommen, dass Hcxosc- 
monophospborsaure und moglicberweisc aucli Hcxoscdipliospbor- 
saure in den Blutkorperclien vorbanden sind. Ein geringcrer Toil 
des saureloslicben organiscb gebundenen Pbospbats liegt als Nuk- 
leotidpbosphat vor. Rapoport (4, 5) liat die intcrcssantc Beobacb- 
tung gemaebt, dass 2,3-Dipbosphog]}''cerinsaurc nur bei den Saug- 
tieren vorkommt. Die Erythrocyten der Vogel und der Scbildkro- 
ten- enthalten stattdessen einenanderen Pbospbatestcr, Inosit- 
bexaphospborsaure, die friiher nur aus dem Pflanzcnreicb bekannt 
war. Bei den ubrigen Vertebraten maebt moistens Adenosintri- 
pbosphorsaure den grossten Teil des saureloslicben Pbospbats aus. 
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Tabelle 1, 


Die Analysenzahlen bedeuten mg P pro cm^ Blutkorperchen. 



Ortho-P 

Total-P 

2,3-Diphosphoglycerin- 

saure-P 

2,3-DipliospliogIycc- 

rinsaure-p 

Org. geb. saurelosl.p. 

Diabeti- 

kerblut 

1. 

■ 

■ 

0.148 

0.41 

2. 



0.161 

0.37 

3. 


0.446 

0.146 


E— d. 


0.421 

0.168 

0.40 

0— g 

0.01 

0.428 

0.169 

0.40 

J — n 

0.024 

0.387 

0.139 

0.38 

S— u 

0.004 

0.414 

0.173 

0.42 

L— t 

0.012 

0.436 

0.167 

0.39 

N— n 

0.014 

0.345 

0.147 

0.44 

Normal- 

blut 

L— d 

0.036 

0.427 

Mittel 0.158±0.012 

0.177 

Mittel 0.39±0.03 

0.45 

H— n 

0.037 

0.412 

0.156 

0.42 

A— g 

0.033 

0.417 

0.169 

0.44 

L — 11 

0.041 

0.490 

0.219 

0.49 

M — m 

0.033 

. 0.401 

0.180 

0.49 

N— g 

0.032 

0.467 

0.187 

0.43 




Mittel 0.181 ±0.027- 
Differenz 0.023± 0.030 

Mlttel-0;45i0.04 

Differenz0.06±0.05 


Muskel, Niere, Darm und Knochenmark enthalten Phosplia- 
tasen, die die 2,3-Dipliosphoglycerinsaure relativ gut dephosphory- 
lieren (6, 7, 8), wahrend in Hamolysaten die Phospliatabspaltung- 
ausserlich Jangsam vor sich geht (9, 10, 11, 12). Die Aktivitat cles 
Pferdehamolysats kann jedoch durch Zugabe von Muskeladenyl- 
saure und Mg wesentlicb gesteigert werden (Lennerstrand, 13). Bei 
experimentellem Eingreifen und bei gewissen Krankbeiten kdnnen 
die roten Blutzellen Scbwankungen des 2,3-Dipbospboglycerin- 
sauregebalts aucb in vivo aufweisen. So fanden Rapoport und 
Guest bei tiberdosierung mit bestrabltem Ergosterin (14), 1*6’ 
Pylorusverstopfung und bei Nephritis (15, 16) eine erbobte 2,3- 
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Diphosphoglycerinsaurekonzentratioii, walirend bci expcrimcnlellcr 

Rachitis cine Senkung dcr Konzeptration cinlrat (17). 

Zu der hier publizierten Untersuclnmg wurdc icli durch die 
Ergebnisse voji Rapoport und Guest (12) angeregt, dass der Gebali 
der 2 , 3 -DiphosphogIycerinsaure im Bhile bei Slcigerung der Wasser- 
stoffionenkonzentratioji abnalim. Dies gait nicht niir fiir Vcr- 
suche in vitro (defibriniertes Blut), sondern aucli in vivo Iici expcri- 
mentell hervorgerufener Ammoniumchloridacidose (18). Die Kon- 
zentration des Rarnpbospliates ist im Ictzten Eallc stark gcstci- 
gert und Rapoport berechncte, dass die gcsamte ausgescbiedcne 
Phospliatmenge aus der 2,3-Dipbospboglycerinsaure stammen 
diirfte. Nacli Zugabe von primarem und sckundarem Natrium- 
phosphat per os crreiclit die Konzcntralion dcr 2,3-Dipliospbo- 
glycerinsaure in den Erytlirocyten ibren urspriinglichcn Wert. Die 
Veranderungen der 2,3'Diphosphoglyccrinsaurckonzentralion bci 
Variation des pH des Blutes zeigen, dass dicser Ester kein so rcak- 
tionstrager Kdrper ist, wie man aus den Spallungsversuclien mil 
verschiedenen Phosphatasen erwarlen kdnnlc. Bci Diabetes mcl- 
litus ist das Saurebindungsvermogen des Organismus bci Auftreten 
der Sauren(/?-Oxibuttersaurc und Acetessigsaure) mebr oder weniger 
angestrengt. Ziel diescr Untersuebung war cine Orienticrung tiber 
die Frage ob der Gchalt des Blutes von Diabetikerpatienten an 
organiscli gebundencr saureloslichcr Pbospborsaiire, besonders 
2,3-DiphosphogIycerinsaurc, einige Abweiebungen im Verbaltnis 
zum normalen Blute aufwcist. 


Versuche. 

Das Blut der Diabetikerjiatientcn i wurde in Bezug auf soinem 
Gehalt von Orlliopliospliat, Totalpbosphat und 2,3-Dipbosplio- 
glycerinsaurc untersuclit ujid mil cntsprechcnden Werlen des Nor- 
malblutes verglidicn. Das Exlrahicren dcr Blulproben land fol- 
gendermassen stall; 10 cm^ OxaMhhil warden in ein Centrifugen- 
glas von 75 cm^ Volumen cingcfiibrt und zwcimal mit 0.9 % NaCI- 

crfiv fr? T; ' wurden mit d.5 

cm l/„-,ger Irichloressigsaure vcrmischt und mit7.5cm3 20%-iger 

TrichJoressigsaure versetzl. Nach Enlciweissung und VerdiinniL 

destilhertem Wasser wurde die Probe fillrierl. ^ 

BimprobenlLTve^agSg'L'tlclk^ F'-ci.naliclikclt, ,nir die 
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Fiir die Phosphatbestimmung kam die von Briggs angegebene 
Methode in der Modifikation von Martland und Robison (19) zur 
Verwendung. 2,3-Diphosphoglycerinsaure wurde nach Rapoport 
(20) bestimmt. Samtliche Glycerinsauren geben mit Naftoresorcin 
eine blaue Farbes deren Intensitat der Glycerinsaurekonzentration 
proportional ist (vergl. Lennerstrand, 13). Die Absorption wurde 
mit Stufenphotometer im roten Spektralgebiet (Filter 8) genlessen. 

Die erhaltenen Resultate sind in der oben angefiihrten Tabelle 
zusammengestellt worden. 

Die Werte des anorganischen Blutphosphats sind niedriger 
im Diabetikerblut als im Normalblut. Beziiglich des Gehaltes des 
Totalpbosphats und der 2,3-Diphosphoglycerinsaure ; sind die 
Unterschiede weniger auffallig. Die letzte Spalfe enthalt den 
Quotient: Gefundener Wert der 2,3-Dipbosphoglycerinsaure durcb 
organisch gebundenes saurelosliches Phosphat. Aus der Berech- 
nung des mittleren Felders geht liervor, dass keine statistiscli sicher- 
gestellte Differenz zwischen Diabetikerblut und Normalblut vor- 
liegt. 


Diskussion . 

Dber die Funktion der 2,3-Diphospboglycerinsaure im Blut ist 
viel diskutiert worden. Die nahe chemische Verwandtschaft mit 
1 ,3-Diphosphoglycerinsaure, deren Bedeutung als Zwschenglied 
bei dem enzymatiscben Kohlenhydratabbau festgestellt worden 
ist, kdnnte auf eine ahnliche Rolle der 2,3-Diphosphoglycerin- 
saure deuten. Da aber die .Intermediarsubstanzen rasch weiter um- 
gesetzt werden, macht die Anhaufung des Esters in den Erjdhro- 
cyten diese Annabme weniger wabrscheinlich. Diese Ansicbt 
schliesst indessen nicht aus, dass die 2,3-Dipliosphoglyceriusaure 
bei dem glykolytischen Abbau gebildet wird. Jedenfalls wird der 
Ester, wie schon oben hervorgehoben wurde, unter Mitwirkung 
derselben Aktivatoren (Muskeladenylsaure und Mg) abgebaut, die 
bei der Dephosphorylierung der 1 ,3-Dipbosphoglycerinsaure teil- 
nehmen. 

Nach Befunden mehrerer Forscher kdnnte die 2,3-Diphospbo- 
glycerinsaure eine Rolle fiir die pH-Regulierung der roten Blut- 
kdrperchen spielen. Die Elektrotitrationskurve des Esters, diesp- 
wohl von Kiessling (21) als von Rubin (22) studiert worden ist, 
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7 Pi 0 t class die Saurc. innerhalh ■ dcr im BliUe hcrrschcjidcji Wasser- 
stomoaenkonzentration (Saugetierblul ph 7.2— 7.7, l)ei 18—20°) 
pufferndes Vermogca bcsilzt. Die pK-Wcrlc der vicrlen imd fiinf- 
ten Dissozialionsslufc der 2,3-Dipho.spliogIycerinsaurc sind jiacli 
Kiessling 7-46 bzw. 7.99. Die Puffcrwirkung dcr rotcn Blulzcllcn 
ist grosser als man in Hinsiclit auf den iramoglobingehalL erwar- 
ien solltc (23, 24). Es wurdc angcnonmien dass in er.slc.r IJnie die 
Phospkateslcr des Blules:fur dieses V.crhaUen vcranhvorUicb 
waren. Audi die Anderungen der 2,3-Dipbosplioglyccrinsaurekon- 
zejitration bci zicmlicli geringen Verse.liielningen der Wr.sscrsloff- 
iohenkonzentration des Blules . doulen auf die Bedeulung dieser 
Ester fiir die Base-Saurcliilanz im Orgapismus (12). Bci Zucker- 
kranldieit ist das Saurebindungsvcrmogcn de.s Organisnui.s mebr.als 
gewoknlich in Anspnich genommen und im Anschluss zu deni oben 
gesagten muss man erwarten, das.s- die 2,3'-Dipho.sphog]yccrinsaure- 
beim Ausgleidien der pH-Verschiebung tednimml. Die liier vor- 
gelegten Versudie zcigcn indessen, dass der Gehalt des Blules an 

2.3- Diphosphoglycerinsaurc bci Diabclikerjmlienlen wenigstens 
niclit konstant gesenkt ist. Sic schlicssen alien nichl aus, dass die 
Konzentration dieses Esters unmiltclbar nach Abgnbe der Acclon- 
korper zum Blute lierabgesclzt ist. Hieraiif kdimle die Pho.spbal- 
aussdieidung im Harn deuten. Bei eincr gemigendon Alkalireserve 
des Blules (Icompensierle Acidosc) wird aber die. pH-Verschiebung 
schnell ausgegliclicn und als Folge davon der ur.sprunglicbe Gehalt 

2.3- DipliospIiogIyccrinsaure durch Resyntbese \s’icderhergeslelll. 


Zusam m en f assun g . 


Bei einer vcrgleichcnden Unlersuchung iiber den Gehalt der 
organiscli gebundenen saurcloslichcn Pho.sphorsaure, besonders der 

2,3-DiphospIiogIycerinsaurc, im Normallilut und im Blut von 
Diabetikerpatienten konnic kein slalislisch sicbergcslelltenUnter- 
schied nachgewiesen werden. Der Orthophospliatgcbalt der BIul- 
korperchen war in samtiiclien unlersuchtcn Fallen niedriger im 
Diabelikerblut als im Normalblul. 

Die Untersuchung wurde mit Unterstutzung des Wemner- 
Grens Samfund ausgefuhrt. 


Alls dem Wenner-Gren Inslitul fiir 
otockliolin. 


Biologic der 


Universitat 


— Ada mcd. 


scandinav. VoL CXVI. 
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^ . stand: Prof. A. Kristenson). 


Eine neue zytologische Untersuchungsmethode* 

Yon 

GUNNAR WIHaMAN. 

(Bci der Redaktion am 2. September 1943 eingegangen). 


»Die ■ Einfuhrung der Rontgendiagnostik war ein gewaltiger 
Fortschritt, der fast alle Gebiete der kliniscben Diagnostik beein- 
flusste und aus diesem Grunde zum Riickgang etiiclier alterer 
diagnostischer Verfahren fulirte.« Zu diesen gehorte aucli die 
sog. zytologisdie Untersuchung von Exsudaten und Transsndaten. 
Derselben wird, nachdem sie in den Jahren unmittelbar nach 
Beginn unseres Jalirliunderts allgemein gescliatzt und Gegenstand 
grossen Interesses gewesen war, heutzutage wenig Bedeutung 
beigemessen; manchenorts ist sie fast in Vergessenbeit geraten. 
Als Ursache dieses Umschwungs durfte man wohl, wie gesagt, in 
erster Linie den Siegeslauf der Rontgendiagnostik anzusehen haben; 
zum Teil durfte aber der Grund hierfiir aucb in dem Scliwierig- 
keitsgrad und der mangelliaften Methodik der zytologiscben Un- 
tersuchung zu sucheri sein. ' 

Ich Yill hier auf die geschichtliche Entwicklung der zytologi- 
schen Forschung nicht naher eingehen, sondern nur in Ktirze uber 
altere Uhtersuchungsverfaiiren berichten sowie ausserdem eine neue, 
von mir vor einigen Jaliren eingefiihrte Methodik beschreiben. 

Die einfachste Technik der zytologischen Untersuchung eines 
Punktats besteht darin, dass die Fliissigkeit zentrifugiert und dann 
ein Tropfen des Bodensatzes auf einen Objekttrager gebracht 
wird. Danacii wird ein Deckglas aufgelegt und das Praparat in iinge- 
17 — Ada med, seandinav. Vol.GXVI. 
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farbtem Zustand mikroskopisch untersuclit. Dieses Verfahren 
wurde von den altesten Forschern auf diesem Gebiet angewendet 
und lieferte, so einfach es auch erscheinen mag, in der Hand des 
Erfahrenen ziemlich gute Resultate. Es verdient Beachtung, dass 
diese »Mikroskopierung des frischen Praparats<( noch im Jahre 
1908 von einem so hervorragenden Zytologen wie Koniger nach wie 
vor empfoblen wurde: »Die Beobachtung der Zellen im frischen, 
zum Teil im lebenden Zustand gewahrt mancherlei Aufschliisse, 
die das Kunstprodukt der fixierten und gefarbten Zelle nicht zu 
geben vermag, und namentlich von den protoplasmareichen endo- 
thelialen Zellen und von den Gesclnvulstzellen erhalt man im fri- 
schen Praparat ein viel klareres Bild, als im gefarbten Praparate, 
zumal die grossen Zellen oft schlecht am Glase haften und sich 
weniger gut fixieren und farben lassen.e 

Schon 1882 hatte Ehrlich die Farbung der Zellen mit verschiede- 
nen Farbeverfahren eingefiihrt, um dadurch ein deutlicheres Bild 
feinerer Strukturen in denselbenzu erhalten. Er bediente sich hierbei 
im wesentlichen der gleichen Farblosungen, wie er sie zur Farbung 
von Blutpraparaten verwendete. Es erwies sich indessen als unmog- 
lich, die Zellen auf befriedigende Weise in feuchtem Zustand zu 
farben, weshalb Ehrlich sich gezwungen sah, das auf einem Objekt- 
trager ausgestrichene Sediment zuerst zu trocknen und danndas 
Eiweiss durch vorsichtiges Erwarmen zu fixieren. Eine derartige 
Farbung von Trockenpraparaten wurde auch von Widal und dessen 
Mitarbeitern angewandt, welche zu den Balmbrechern auf diesem 
Forschungsgebiet gerechnet werden, und diese Methode wurde 
spater auf Jahrzehnte hinaus das Standardverfahren fur zytolo- 
gischellntersuchungen und ist es wmhl npch heute. Immerliin wurde 
von mehreren Forschern der Versuch gemacht, eine andere Metho- 
dik einzufuhren. 

Josefson (1901) fallte das Exsudat mit Alkohol, zentrifugierte 
dann und bettete das Sediment in Zelloidin oder Paraffin ein. 

Quensel (1919) hat folgendes, von ihm bereits fruher( 19 l 8 ) 
bei der Untersuchung von Harnsedimenten angewandtes Verfahren 
^ngegeben: Die Punktionsflussigkeit wird zentrifugiert, ein Tropfen 
des Sediments auf einen Objekttrager gebracht, und diesem Tropfen 
werden ein paar Tropfchen einer von Quensel zusammengesetzten 
Farblosung (Methylenblau-Cd -j- Sudan-Cd) zugesetzt. Man riihrt 
vorsichtig mit einem Platindraht umher, und nach kurzer Zeit ist 
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cine liinrciclicndc Farl)ung eingelrelen. Das Praparat wird niit 
oinorn Dcckglas bedeckt und dann uninitlelbar mikroskopiert. 

Im Jalire 193G fiilirtc Verb die folgende Methode ein, welche 
in Klin. Wocbensclirift Nr. 26, 1936, S. 926 beschrieben ist, woi'aus 
zilicrt wird: t)Dic ganze Exsudalmcnge, aucb wenn sie aus mehreren 
Lilern bcstclil, wird in grossen Zentrifugenglasern zentrifugiert. 
Die Scdimcnlc werden dann mit etwas Wasser aufgeschwemmt 
und mil Hilfc eines Tricblers in einen diva dezimderlangen, am 
untcrcn Endc zngcschmirien, gewohnlkhen Wursfdarm hineingegos- 
scn. Dicser, der also ein konzentriertes Exsudat enthalt, wird da- 
naoh in ein mil Wasser leilwcise gefulltes Zentrifugenglas einge- 



Ahh. I. Zur Erlaulerung dcs Zciilrifugierverl'ahrens (vgl. Text). 


bradit, und der obcrste Teil wird mit einem Gummistopsel in der 
Offnung des Glases fcslgeliallen, wie die Abb. 1 zeigt 

Jfcn zcntrirugicrt dann das .konzcntrierte Exsudat. im Wurst- 
arm, nunml dm Iicraus und sclmiirt i)m bei a zu. Das ganze Sedi- 

<lom, dass dt\“td das W tT " ^^’■“«™kann, und ausser- 
leicid von dem In), alt zu trorenlT°Bd T «!"■ 

P- Matetia, zum 
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die Mikrotommesser nicht schadigt. Wenn man vorsichtig sclinei- 
det, kann man aber auch Nahgarn verwenden.) 

Mit dieser Methode konnen verschiedene Exsudate und Sekrete 
untersucht werden. Die besten Resultate erhalt man, wenn die 
Exsudate durch einen Tro'ikar entleert werden, weil durck diesen 
auch grossere Tumorstiickchen passieren konnen. Die Diagnose 
wind sonst dem Pathologen erscbwert.<( 

Diese Methode lieferte gute Resultate, und es zeigte sich bald, 
dass sie noch weiter vereinfacht werden konnte: Nach der ersten 
Zentrifugierung wird die Fliissigkeit nicht restlos abgegossen, son- 
dern man lasst eine kleine Menge (0,1 — 0,3 cm^) uber dem Sediment 
zuriick. Dann wird das letztere mit einem diinnen Glasstabchen 
Oder Platindraht umgeriihrt. Der dickfliissige Bodensatz wird da- 
nach durch einen Trichter gegossen, iiber dessen untere Miindung 
man einen etliche Zentimeter langen Wurstdarm gezogen hatte, 
welcher unten mit einem Zwirnsfaden zugeschniirt ist. Hierauf ver- 
knotet man den Wurstdarm oberhalb desBoderisatzes, schneidetden- 
selben dicht iiber dem zuletzt gemachten Knoten ab und lasst das 
jetzt in den Wurstdarm eingeschlossene Sediment zur Fixierungin 
ein Gefass mit zehnprozentigem Formalin fallen. Nach derFixierung 
wird das Praparat durch die bei histologischen Arbeiten ublichen 
Fliissigkeiten in Paraffin libergefiilirt. Unmittelbar vor demEinlegen 
in Paraffin kann man ohne Nachteil die beiden Zwnknoten ab- 
schneiden. Das Praparat lasst sich dann wie ein gewohnJiches Gewebs- 
stiick schneiden, ohne dass die Mikrotommesser Schadennebmen. 

Man erhalt mit diesem einfacheren Verfahren in den meisten 
Fallen eine gute Anreicherung der zelligeri Bestandteile. In einigen 
Fallen liegen diese nicht so dicht wie bei Verwendung der urspriing- 
lichen Technik. Fiir praktische Zwecke hat sich die Anreicherung 
doch als vollig ausreichend erwiesen, und man findet im allgemei- 
nen eine grosse Anzahl Zellen pro Gesichtsfeld. 

Um die Gerinnung sero-fibrinoser Exsudate zu verhindern, sind 
einzelne Forscher auf verschiedene Weise vorgegangen. Widal und 
Ravaut defibrinierten das Exsudat durch Schiitteln mit Glas- 
perlen. Andere (Sabrazes und Muratet, Barjon und Cade, Kbniger) 
empfehlen die sMethode der unmittelbaren Zentrifugation* in alien 
Fallen, wo die Moglichkeit hierfiir besteht. . 

Meinerseits verwende ich 3—4 cm^ 3,8prozentige Na-Zitrat- 
losung im Entnahmegefass, wodurch die Gerinnung von minde- 
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stens 30—40 cm3 Exsudat, oft erheblich mehr, verlimdert wird; 
Bekommt man eiiie Probe zur Untersucbajig.welclie Fibrwgerinn- 
sel ejitlialt, so lasst sick ubrigens eine ziemlich gute Ausbeute erzie- 
]en, indem man das Gerinnsel mit einer Piatmose griindbch m der 
Fliissiglceit ausschuttelt und es dann entfernt. Wenn das Gerinnsel 
Iclein ist, kann es olme Nachteil mit in den Bodensatz kom- 


men. . ■ 

Was die Farbung zytologischer Praparate anlangt, so sind von 

den einzelnen Forschern eine ganze Reihe verscbiedene Farb- 
losungen angeTvendet worden. Rio weitaus.meisten Autoren balteii 
jedoch die Technik der Blutfarbung ftir die beste. Nach der neuen 
Metbode bergestellte Scbnittpraparate haben indessen den Vorzug, 
dass sie sick auch mittels der gewobnlicben patbologiscli-anatomi- 
sclien Farbeverfahren farben lassen; Im allgemeinen pfiege icli die 
Sclinitte auf drei verscbiedene Arten zu farben: 

• 1. Elirlicbs Hamatoxylin-Eosin, 2. Weigerts Hamatoxylin-van 
Gieson, 3. Giemsafarbung. 

Ausserdem bei Fallen mit Tuberkuloseverdacbt: Nacbtblaufar- 
bung nacb Hallberg. 

In den meisten Fallen wurden iiberdies zu Vergleicbszwecken 
Trockenpraparate mit GiemsafSrbung sowie Praparate nacb Quen- 
sel hergestellt. tlber den Ausfall dieses Vergleichs werde ich unten 
etwas ausfiihriicber bericbten. Zunacbst folgen bier einige Fall- 
beschreibungen, einmal als Beispiele fiir die bistologischen Bilder 
bei etlicben verscbiedenen Formen von Ergiissen, sodann als Unter- 
lage fiir die anscbliessende Erorterung. 


Fall 1 (Tbc.-Abt. St.-Goran-Krhs. J.-Nr. 657|'42). 54jahrige Frau. 
KUnische Diagnose: Ca. omrii c. metast. pleurae dexir.? 

Fruiter im grossest ganzen stets gesund gewesen. Ehva am 7. X. 42 
begann Pat. sebr kurzatmig zu werden und hatle Fieber bis 38°. In den 
ersten Tagen auch Stiche in der recMen Seite. Bemerkte in den lelzten 
Tagen vor der Aufnabme, dass die Kant eltvas gelb getvorden war 
19. X. 42 Aufnabme in die Tbc.-Abt. des St.-Goran-Krankenbauses. Bs 
bestand da ein grosses reclitsseitiges Pleuraexsudat, welcbes entleert 


Zytohgisohc Untersuchung: Das Praparat entbalt sowobi einzelne Zelle 

Si undT''''V"'^ Zellverbande, welcbe einen erhebliche 

Zel - und Kernpolymorplnsmus erkennen lassen. und sicber aus einm 

der.,.™ 

Diagnose: Gescbtvulste sudat. 
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Abb. 2. Fall 1. Pleuraexsudat mit grossen Verbanden von Gescliwulstzcllen. 
Metastasen eines Ovarialkarzinoms. Vergr. 230fach. 


Bei dieser Pleurapunktion wiirde gleichzeilig eine Probeexzision aus 
der rechten Pleura vorgenommen. 

Pathologisch-anatomische Untersuchung (Pathol. Abt. St.-Goran-Krhs. 
Tmb. 942/42); In den eingesandtenkleinen Gewebspartikeln diffuse plasmo- 
lympho-leukozjdare Infiltrate. An ein paar Stellen kleine solide Gruppen 
grosser Zellen mit voluminosen, hyperchromatiscben, multiformen Kernen. 
Die Zellen liegenin epithelialer Verbandsanordnung. 

Es handelt sich liier um karzinomatose Vegetationen von undifferen- 
ziertem Typus. Beurteilung der Lage' des Primartumors an Hand der 
llistologischen Bilder nicht moglicli (H. Hansson). 

Spjiter bekam Pat. auch Aszites. Dieser wurde am 14. XII. 42 entleert 
(nicht zur Zelluntersuchung geschickt), und bei der folgenden Laparosko- 
pie fand man im rechten unteren Teil des Bauches einen kinderhandgros- 
sen, knolligen Tumor sowie eine Vergrosserung der Milz und Leber. 

Der Zustand verschlimmerte sich mehr und mehr. 28. I. 43 Exitus. 

Obduktion. Pathol. -anat. Diagnose; Ca. ovarii c. metast. lymphoglan- 
dular. periton. Hj^drothorax bilateral. Atelectasis pulm. Anaemia univer- 
sal. (F. Wahlgren). 

Fall 2 (Neurol. Klin. Seraf.-Laz. J.-Nr. 513/43). 45jahrige Frau. KU- 
nische Diagnose: Chondrosarkoma vertebr. thoracal. Ill c. metastat. Pleuril. 
exsudat. dextr. 



EINE KEUE zYTOEOGISCHE UNTERSUCHUNGSMETHODE. 

Wahrend der Kindheits- und Jugendjalire imgrossen ganzenpsund 
gewesen. War in spateren .Jahren .jedoch oft mude uiid liatte zeitweise 
Attacken von Husten. Kurzatmigkeit und etwas Fieber. .IDSS.Avurde Pat. 
wegen Verdachts auf extradurales Chondrom in der Hdhe des 3. Brustwir- 
bels operiert. Die patliol.-anat.'Untersuchung ergab, dass der Tumor ein 
Chondrom war, aber dSutliciie Anzeichen von Malignitat waren ' riicht 
nachzuweisen. 

1942 bekam sie ein Rezidiv, .welciies nicht radikal operiert werden 
konnte, es Avurde nur ein Teil entfernt. Auch in diesem Teil der Geschwulst 
liessen sicli keine sicheren Zeichen maligner Entartung beobacbten. 

Pat. war wahrend des ganzen Winters 1942 — ''43 mebr kurzatmigals 
gewohnjich und hatte oft Herzklopfen. In der zAveiten Aprilwoche 1943 
setzten schneidende Schmerzen im recbten Arm ein. Pat. fiiblte sich auch 
scliAvach in den Fingern. Diese Symptome verschAvanden bald.'statt dessen 
begann sie aber an Schmrzen in der recbten Seite des Brustkorbs zuleiden. 
Sie Avurde da ihrer Schmerzen AA^egen in dieNervenklinikdesSerafimer- 
lazaretts aufgenomrnen. 

11. V. 43 jRdntgenuntersuchung der Lungen: . Basal an der recbten 
Seite eine massiA^e Verschattung mit lateral steigerider Begrenzung. Auf 
dem in rechter Seitenlage aufgenommenen Bild sieht man eine Formver- 









BrusWrWs, mSgfgrsc ®"n»rom des 3. 

den AATirden. Ver^. 270fach.' Schmtt gefun- 



GUNNAR WIHMAN. 


238 

anderung der Verschattung,.\vas darauf hindeutet, dass dieselbe durch 
ein teihveise abgekapseltes Exsudat bedingt ist. Das Mediastinum ist nach 
links verschoben. Im Bereich des oberen Teils der rechteii Lunge eine un- 
regelmassige Weichteilverschattung,. hauptsachlicli rings urn die bei den 
Untersuchungen am 2. XII. 38 und 9. XL 42 beschriebenen-Zersforungen 
der Wirbelkorper (Th. Ill u. Th. IV) sowie Costa III und IV. 

12. V. 43 Punktion der rechten Pleurahohle und Entleerung eines dun- 
kelgelben, trtiben Bxsudats. Spez. Gew. 1020, Rivalta pos. Esbach 3%. 

Zytologische Untersuchung: Man findet im Praparat zahlreiche grdssere 
und kleinere Gewebsstiickchen, welche deutliche Knorpelstruktur auf- 
weisen und mitliin allerWahrscheinlichkeitnachausdemfruher bperierlen 
Brustwirbeltumor stammen. Obwohl die Frage der Malignitat histolo- 
gisch schwer zu entscheiden ist, dtirften also Metastasen eines bdsartigen 
Chondroms in der Pleura vorliegen. 

Pat. wnirde am 25. V. 43 zur weiteren Behandlung in das Kullbergsclie 
ICrankenhaus, Katrineliolm, verlegt, Laut Mitteilurig von dort ist sie zut 
Zeit noch am Leben. 

Fall 3 (Seraf.-Laz. J.-Nr. 1056/42). 54jahriger Mann. Kliniscke Dia- 
gnose: Tumor pankreatis? 

Frtiher gesund bis auf Gelenlcrlieumatismus 1924. Im Friibjabr 1942 
bekam Pat. Schmerzen im Epigastrium und begann abzumagern. Wurde 
in die chir. Klin, zur Beobachtung aufgenommen. Rontgenuntersuchung 
des Pankreas ergab eine deutliche Vergrosserung der Panlcreasloge, wes- 
halb man einen Pankreastumor fiir vorliegend erachtete. Pat. made 
auf eigenen Wunsch entlassen. Da aber die Schmerzen immer mehr zu- 
nahmen Avurde er am 5. VIII. 42 wieder in die med. IGin. aufgenommen. 

Am 18. IX. ^vu^de Aszites festgestellt. Laparozentese: Entleerung 
von ca. 1 Liter blassgelbe, fast klare Fltissigkeit. Rivalta neg. Esbacb 1 %. 

Zytologische Untersuchung: Man sieht im Schnitt eine reichliche Menge 
von Bndothelzellen, vereinzelte Leiiko- und Lymphozyten smvie rote 
Blutkdrperchen; ausserdem einzelne grosse Zellen mit verklumptem 
Kernchromatin und einen grosseren Zellverband mit erheblicbem Zell- 
und Kernpolymorphismus. Derselbe stammt sicherlich aus einem malig- 
nen Tumor. Sein Ausgangspunkt lasst sich nicht bestimmen. 

Diagnose: Gesclivmlstzellen in der Aszitesfltissigkeit. 

• Der Zustand verschlimmerte sich mehr und mehr, Pat. bekam aucb 
ein rechtsseitige Pleuraexsudat. Dieses Avurde punktiert, und aucb bier 
vmrde deutliches Geschumlstgewebe nachgewiesen. 

Pat. kam am 3. XII. 42 ad exitum. 

Obduktion. Pathol. -anat. Diagnose: Ca. pankreatis c. metastat, peri- 
tonei et pleurae et omenti maj. Bronchopneumoniae confluentes lob. inf. 
pulm. amb. 

Mikroskopische Untersuchung: Sclmitte aus dem Pankreas zeigen 
ein in Kolben oder Strangen und mit Tendenz zur Bildung von Driisen- 
schlauchen wachsendes Karzinom. Zwischen den Krebszapfen stark sklero- 
' siertes, zellarmes Bindegewebe. 



Abb. 4. Fall 3. Aszites von einem Fall von Pankreaskarzmorn. Grossere 
Zellverbandc mit erheblichem Zell- und Kernpolymorphismus, sicher aus uera 
Tumor stammend. Vergr. SSOlach. 


In Schnitten aus den Lungen bemerkt man teils Bronchopneumonie- 
herde, teils zirkumskripte Krebswjcherungen, welche Drusenscblauche 
bilden,in denen die Zellen eine ausgesprocliene scbleimige Degeneration, 
aufweisen und hochgradig atypisch.sind (A. Wilton). 

Fall 4 (Seraf.-Laz. J.-Nr. 1487/42). 49jalmge Frau. KUnischc Diagnose.’^ 
Tumor pulmonis [pleurae) sin.? 

War Irilber gesund gewesen. Im JuU 1942 begann Pat. an Hasten und 
zunehmender Kurzatmigkeit zu leiden. Da die Beschwerden immer starker 
warden, \vurde sie in die med. Klin. desSerafimerlazaretts aufgenommen,, 
naclidem sie am 23. X. 42 polikliniscli rontgenphotographiert worden war. 

Rontgenbefund: In der linken Thoraxlialfte eine Anzahl von rund- 
liclien Weicliteilverschattungen, die ansclieinend breilbasig von der Brust- 
korbwand ausgehen und sicli gegen die Lunge bin vorwolben. Die Ver- 
anderungen sind vorn-oben am ausgepragtesten, wabrend ein Gebiet bin- 
ten und unten verbaltnismassig frei erscbeint. Die linke Zwercbfellkuppel 
ist aufwarts gezogen und mit der Thoraxwand verwacbsen. Das Media- 
stinum ist nach recbts verschoben. Auf der recbten SeitekeineVeranderun- 
geri. Keine sicheren Skelettveranderungen an den Rippen der linken Seite. 

Pleuratumor, wabrscbeinlicb Dermoid (E. Lysholm). 
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Da eine abgekapselte Pleuritis sich nicht sicher ausschliessen Hess 
wurde am 28. X. 42 eine Pleurapunktion vorgenommen. Ca. 40 cm® gelbe, 
leicht getrubte, schleimige Flussigkeit \vurden abgesaugt. Das Punktat 
konnte infolge seiner schleimigen Bescliaffenheit nur unter Schwierigkei- 
ten zenlrifugert werden. 

Zytologische Untersuchiing: Das Punktat enthalt sowobl einzelne Zel- 
len als auch kleinere stark hyperchomatische Zellverbande, die einen 
betrachtlichen Zell- und Kernpolymorphismus erkennen lassen. Diese 
Zellen und Zellverbande entstammen sicher einem malignen Tumor. Die 
Art desselben kann nicht naher bezeichnet werden. 

Diagnose: Gescbwulstexsudat . 

Patl wurde auf die chir. Klin, verlegt, wo sie operiert ^vurde. Wahrend 
der Operation Probeexzision aus dem Pleuratumor, pathol.-anat. Diagnose 
(Gefrierschnitt): Der Tumor in den angefertigten Schnitten bestelitaus 



Abb. 5. Fall 4. Pleurapunktat von einem Fall von Endothelioma malignum 
pleurae. Aus stark lij^perchromatischcn Geschwulstzellen mit verkluraptem 
Kernchromatin aufgebaute Zellverbande. Vergr. 490fach. 


kompakten Zellkolben, in welchen man eine grosse Anzahl Mitosen findet, 
obwolil die Zellen relativ regelmassig sind. Dermoidzj'ste kannausge- 
scblossen werden. Man sielit dagegen eine Andeutung von mit kubisclien Zel- 
len ausgekleideten Hohlraumen. Die morphologischen Bilder entspreclien 
daher am besten einem Endotheliom mit maligner Entartung. 

Mehrere Schnitte wurden nach Einbettung des Operationspraparats her- 
gestellt. Man findet eine fiir Endotheliom typische Struktur mit grossen, 
liellen Zellen, entweder als Kolben in einem Netzwerk von kollagenen Bin- 
degewebsfasern Oder als Wandbekleidung in Hohlraumen. Die vorgenom- 
menen Untersuchungen bestatigen, dass hier ein Endotheliom vorliegt, und 
das reichliche Vorkommen von Mitosen macht ersichtlich, dass es sich um 
malignen Degeneration handelt (A. Wilton). 

Der Zustand \vurde immer schlechter, und Pat. kam am 20. II. 43 ad 
exitum. 

Obduktion. Pathol.-anat. Diagnose; Endothelioma malignum pleurae 
sin. c. metastat. pulm. amb. et hepat. 
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Mikroskopisclie Untersuchung: Die Pleurageschwulst zeigt oin eben- 
solches Bild, wie es gelegentlicli der Probeexzision beschrieben ist. Der 
grosse gesclnviilstahnliclie Herd in der Leber weist jedocb nicht das Bild 
einer Pleuraendotlieliommetastase auL sondern ist ein ausserst stark ver- 
fettetes Leberadenom (N. Ringertz). 

Fall 5 (Kronprinzess.-Lov.-Krhs. J. Nr. 1473/40). 5«/isjaliriges Mad- 
chen. Klinische Diagnose: Hypernephroma ren. dexlr.? 

Im grossen ganzen friiher gesund gewesen. Im Spatsommer 1939 be- 
gann das Kind uber Blahungen und Schmerzen im Bauch zu Iclagen, die 
nach und nach immer starker wiirden. Im Oktober setzten heltige Schmer- 
zen im Bauch ein. 21. X. Aufnahme in das ICrankenhaus in Vanersborg, 
dort Operation. Man land recht viel blutige Flussigkeit im Bauch sowie 
eine vergrdsserte Leber, von der man den Verdacht hegte, dass sie Tumor- 
metastasen enthalte. Der Primartumor konnte nicht mit Sicherheit nach- 
gewiesen werden, aber die rechte Nebenniere war ronlgenologisch etwas 
verdachtig. 

Der Zustand des Kindes verschlimmerte sich mehr und mehr. Es ■ssmrde 
am 28. XI. 40 in das Kronprinzess.-Lovisa-Krankenhaus in Stockholm 
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Abb. 7. Fall 5. Derselbe Fall wic in Abb. fi, starlcere Vcrgrosserung (490fach). 
Unreife GesclnN'ulstform mil nichl voll ausgesprochener Rosetteiianordnung. 
Hler und da doch Andeutiing hiervon. 


aufgenommen. Da bestand auch ein rechtsseitiges Pleuraexsudat, welclies 
punktiert ■NA'urde. 

Zytologische U?itersuchung; Die Schnilte zeigen Wucherungen einer 
Gescli\v^Ist, welche von Zellen mil dicht liegenden Kernen aufgebaut wird. 

lese sind Wein, chromatinreich, rundlich Oder langgestreckt und unregel- 
massig geformt. Hier und da lassen sie eine Andeulung von Anordnung in 
Rosetten erkennen. Es handelt sich um Metastasen eines Sympathiko- 
b astoms, einer malignen Tumorform, weiche von den Nebennieren ausgeht 
un bei Kindern vorkommt. Die Tumorzeilen sind Mutterzellen sympa- 
thischer Ganglienzellen (H. Bergslrand). 

DasKindkamaml4. XII.40adexitum. Keine Obduktion. 

Fall 6 (Seraf.-Laz. J.-Nr. 862/42). 59jaliriger Mann. Klinische Diag- 
nose: Cirrhosis hepatis. 

Diffuse Bauchbeschwerden seit Dezember 1941. Im letzten Monat 

Jr zugenommen. Pat. hat den Appetit verloren und ist 

erheblich magerer geworden. Bei der Aufnahme am 15. II. 42 deutlicher 

a crmt 


eine neue 
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Abb. 8, Fall G. Aszitcs von eincm Fall von Magenkarzinom. Zahircichc grossc, 
hyperchromatischc Geschmilstzellen mil cliroinalinrciclicn, oft inultmlcn 
Kernen unci zahlreichen klcincn und grosscn Vakuolcn iin Zytoplasina. Uucr- 

siclitsbild. Vergr. ISOfacli. 


17. VI. 42. Laparozentese -f Laparoskopie; 4 Liter gelber, etwas triiber 
Aszites werden entleert. Rivalla pos. Esbacb 2 %. An der Loberobcrflilche 
siebt man eine Anzalil weisse Flecke von- Hanfkorngrosse iind dariiber, 
wabrscbeinlich Tumormetastasen, Leberobprflacbe sonst o. B., Diinn- 
darm gerotet, bier und da'an.demselben v.erdacbtig (Ca. ?) aussobende 
Knotcben. . 

Die Laparoskopie ergab also, einen slarken Vordacbt auf Karzinom. 

Zytologische Untersuchung: , Im Praparai findel man "zablreicbe ein- 
zelne Zellen wie auch zusamme'nbangende kleinere Zellvcrdiando, ivclcbe 
hypercbromatiscb sind und einen ziemlicb ausgesprocbePen ' Zell- und 
Kernpolymorphismus aufweisen. Die Zellen enthallen. oft Zablreicbe 
kleine Vakuolen, und in einer Reibe von Kernen sielit man mebrcre ver- 
scbiedengrosse unregelmfesige Kernkorpercben. 

Diagnose: Gesch'wulstexsudat. 

Der Zustand verscblimmerte sicb rascb, und Pat. kam am 23. VI. 42 
ad exilum. 
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Abb. 9. Fall G. Dcrsclbe Fall wic in Abb. 8, slarhcrc VcrRrosscrung(llOOfach). 
Klcines Karzinotnknolchen. Rechls uiilcn cin Endolhclvcrband, Man siehl 
den crlicbliclicn Unlcrschicd dcr Zcllgrossc. 


Obduklion. Palliol.-anal. Diagnose: Ca. scirrlios. ventricul. subtotal, 
c. melaslat. mullipl. lyniplioglandul. regional, el liepat. Carcinos. periton. 
Pneumoniae catarrhal, lob. inf. pulm. dextr. parv. Kaclicxia. Thrombos. 
Vv. femoral, bilat. Petecliiae crur. sin. 

Mikroskopischc UiUcrsuchung; Der Slagentumor bestelil aus einen 
kleinzelligen, nicdrig diffeienzicrlen Kaizinom von szirrhosem Typus. 
Nur an vereinzelten Slellcn findel man adenoiden Bau (A. Lindgren). 

Fall 7 (Seraf.-Laz. J.-Nr. 1M9/39). -14j;ibrigo Frau. KUrusche Diagnose: 
Ca. mammae operat. -f Plcurit. cxsudativ. dca.tr . 

Im November 193G wegen Ca. mammae sin. operiert, sonst friilier 
im grossen ganzen gesund gewesen. — Im Sommer 1939 bekam Pal. Kreuz- 
schmerzen, die immer liefliger vmrdcn. Scbliesslicli AMirden die Schriierr 
zen krampfartig und stralillen von der Kreuzgegend gegen die Hiiflen aus. 

Pat. ■\vurde in der lelzlen Zeit auch leiclil kurzalmig und halte Sticlie 
in der Brust sowie Reizhiislen. 

17. X. 39. Aufnalime in die med. Klin, des Serafimerlazaretts, avo 
eine rechtsseitige Pleuritis konstatierl wirde. 

20. X. 39 Thorakozenlese: 500 cm® klare Fliissigkeit. Rivalta pos. 
Esbach 4 %. 
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XvloJo^ischc Uiil<^rsucliung: Dss Prapsrflt enthalt nebcn Ljniphozj' 
tt?n und Endolhclzellen einzelne grosscre Verbfinde von polymorpnen 
EpilIi(-lzollcn, in denllicbcn DrusensciiJauclien angeordnet. Diese Zell- 
vorbiindc siammen sicher aus einem Adenokarzinom. 

Diagnose: Gescliwnilslexsndat. 

•JQ.X.39. NadifTauseentlassen. 15. XII. 39 Wiederaufnahme. Rapide 
Ver.ccldirnincrung, Exilus am IS. I. 40. 

Obduktion. Palhol.-anat. Diagnose: Status post ampulat. mammae 
.cin, 4- Fil)roadenomatos. mammae dextr.. + Ca. metastatic, pleurae, 
piilm., Jiopnt. el system, ossium (N. Ringer(z). 

Fall 8 {Med. Abl. St. -Goran- Krbs. J.-Nr. 1297/42). 53jahrige Frau. 
Klinischc Diagnose: Vitiuni organic, cordis. Ascites. Cirrltos. hepat.? 

190G PoJyarlbrit. acut. Seitdem Herzbeschwerden leichterer Art bis 
193.7, da rechl starke Beschwerden in Form von Kurzatmigkeit, Herz- 
klopfen und iVngina pectoris. Im Friihjahr 1942 wiederVerscblimmerung 
ini Ansclilus.s an den Tod des Ehemanns. Anginoide Schmerzen, Pat. 
war sclir nervds. Wurde arztiicli bebandelt und etwas gebessert. Seit 
Endc JiiJi wieder Inkompensalion mit sclnverer Atemnot und grossen 
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2.66. i/. Fall S. Transsudat im Bauch bei einem Fall von Cirrhosis hepat. + 
Vitium organic, cordis. Ehdothelzellen, Lymphozyten und rote Blutkorper- 
chen. Kein Fibrin zwischen den Zellen. Vergr. 490fach. 


Odemen. In derletzten Woche zunehmender Aszites. Seit Mai subikterisch. 
Hit stark abgenommen. 

20. VIII. 42. Aufnahme in die med. Abt; des St. -Goran- Krankenhau- 

ses. 

3. IX. 42 Laparozentese: 6,5 Liter werden entleert. Klare, hellgelbe 
Plussigkeit. Rivalta sclnv. pos. Esbach 2 %. 

Zytologische Untersuchung: Das zellarme Sediment enthalt Bndolhel- 
zellen, Lymphozjden sowie eine massige Menge von roten Blutkorperchen. 
Kein Fibrin zwischen den Zellen. GeschMulstzellen sind nicht zu linden. 

Diagnose: Der zytologische Befund spricht daftir, dass es sich nm 
■ein Transsudat handelt. 

Allmahlich vmrde der Zustand immer schlechter. In den letztenTagen 
ivar Pat. komatds. Exitus am 14. IX. 42. 

Obduktion. Pathol.-anat. Diagnose; Gardioarterioslderos. levis. Cir- 
rlios. hepat. H3T)erplasia lienis. Ascites. 

Mihroskopische Untersuchung:: Ausgesprochene Zirrhose voni La§J- 
necschen Typus (F. Wahlgrenj,. 
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Fall 9 (Seraf.-Laz. J.-Nr. 706/42). I7jahriger Jiingling. Klinische 
Diagnose: Pleurit. exsudatio. sin. 

Bishor gasund gewasan. Sait 1 Monat Sticha in dar linkan Bmstsaita 
und Reizhustan. Pat. ^vurde am 9. V. 42 in' das Serafimerlazarett aufge- 
nomman, wobai ein linksseitiges Pleuraexsudat entdeckt wurde. 

12. V. 42. Punktion der linkan Pleurahohle: Entleerung von 950 cm^ 
gelbliche, etwas triibe Fliissigkeit. Spez. Gew. 1.017. Rivalta pos. Esbach 
3%. 

Zytologische Untersuchung: Das Praparat enthalt eine massige Mange 
Fibrin, von entzundlichen Zellen, hauptsachlich Lymphozyten, durcli- 
satzt. An einigan Stellen Ansammlung grosserer Haufen von Lymphozyten. 
Hiar und da siaht man einzelne Endothelzellen und polynukleare Leuko- 
zyten. TB.-Farbung negativ. 

Diagnose: Chronisch-entzundlicher Prozess mit relativ reichlicher 
Fibrinbildung. Wahrscheinlich Tuberkulose. 

Pat. ^vu^de aine Zaitlang mit Pneumothorax behandelt, aber ziemlich 
Starke fibrinose Venvachsungen varhinderten eine effektive Therapie. Er 
wurde am 14. VI. zur weiteren Behandlung in eine Lungenheilstatte ver- 
legt. Nach der Entlassung fiel ein Meersclnveinchenversuch positiv fiir 
Tuberkulose aus. 



'^®utlich zum Vorschein. Vergr. 490fach. 
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Abb. 13. Fall 10. Wenigstens 5 Moiiate alles, stark bazillenpositives tuberku- 
loses Pleuraexsudat. Teihveise grobfascriges Fibrin in reiclilicher Menge, von 
zerfallenden Leukozytcn durchsetzt. Vcrgr. 220facb. 


Fall 10. (Tbc.-Abt. St. -Goran-. Krlis.. J, -Nr. 314/38). 54jahriger Mann.' 
Klinische Diagnose: Tbc. pulm. dextr. Pneumothorax arteficial. dextr. 

Pat. lei^et viel unter Erkaltungen. 1918 Influenza. Wahrend einer 
Reise von Brasilien nach New York im Jahre 1935 hatte Pat. 8 Tagelang 
Bluthusten. Er vmrde dann eine Zeillang in New York wegen seines klei- 
nen Geschwiirs an der recliten Lungenspitzeo stationar behandelt. Gele- 
gentlich sollen Bazillen im Sputum gefunden worden sein. Irgendwelche 
Eingriffe -woirde nicht vorgenommen. Nach seiner Rtickkehr nacli Schwe- 
den im Fruhjahr 1936 begab sich Pat. in arztliche Behandlung, und es 
■wurde ein Pneumothorax auf der rechten Seite angelegt. Im Juli 1938 
tvurde ein Exsudat in der Pneumothoraxhohle entdeckt. Da der Zustand 
sich immer mehr zu verschlimmern begann, wurde Pat. am 6.VIII.38in die 
Tbc.-Abt. des St.-Goran-Krankenhauses aufgenommen. 

8* VIII. 38 Rontgenuntersuchung: Rechtsseitiger Pneumothorax mit 
bis zum vierten Interkostalraum reichendem Erguss. Lunge am Media- 
stinum kollabiert. Oberer Teil derselben lateral im Spitzenfeld adharent, 
wo sich indessen zwischen den Verwachsungen Aufhellungen linden. 
Welolie moglicherweise durch Kavernen bedingt sein konnen. Die linke 
Lunge weist einevermehrte Zeichnung,sonst aber nichtsPathologisches auf. 

Das Pleuraexsudat ■wurde mehrere Male entleert. 

21. XII. 38 Thorakozentese: 850cm3gelbe,trube Fliissigkeit. Rivalta 
pos. Esbach 3,5 %. 

Zytologische Untersuchung: Im Praparat findet man grosse Mengen 
Fibrin, von polynuklearen Leukozyten durchsetzt, welche sich in grossem 
Umfang in Zerfall befinden. Einzelne Lymphozyten, aber keine deutlichen 
Endothelzellen. TB.-Farbung pos. . 
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Abb. 14. Fall 11. Konsekulive Picuritis bci subplirenlschcm Abszcss. Ncbcn 
Leuko'zyten sieht man dcutlich umrisscnc, von Fibrin frcie Endolhclvcrbiindc, 
•was gegen Tubcrkulosc spriclit. Vcrgr. 260fach. 


Diagnose; Tbc.-Exsndat . 

Forlschreitende Versclilimmerung, Exitus am 11. I. 39. 

Obduklion. Pathol.-anat. Diagnose: Tiibemilos.. chronic, proliferal. 
pulm. amb. c. cavern, lob. sup. pulm. dexlr. — PjmpneumoUiorax cloxlr. 

— Hydrotborax sin. — Aleleklas. pulm. amb. — Broncbit. mucopurulent, 
diflus. — Anaemia universal. — Ulcera luberculos. inleslin. — klarasmus 

— Anasarka (F. Walilgren). 

Fall 11 (Seraf.-Laz. J.-Nr. 312/42). 35jabrige Frau. KliJiischc Diai’nose: 
Septicaemia? Hypernephroma ren. sin.? 

Friiher im grossen ganzen gesund gewesen. Wurdc am 26. 11. 42 in die 
med. IClin. des Serafimerlazarelts wegen Fieber mitunbekannlerUrsaclio 
+ Schmerzen im linken oberen Teil des Bauclies aufgenommen. klan 
hegte Verdacht auf einen subpbrenischen Abszess,\vesl\alb Pal. zur even- 
tuellen Operation auf die chir. Klin, verlegt wirde. Vorher halle sic ein 
linksseitiges Pleuraexsudat bekommen, welches am 2. III. 42 punkliert 
^vurde. 

Zytologische Untcrsuchung: Im Praparat sielil .man reichlichc Mon- 
gen von Leukozylen, bier lind da in abszessahnlichen Herden angehaufl. 
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Vereinzelte Endothelzellen und endotheliale Verbande mit stellemveise 
valcuolisierten Zellen und unregelmassigen Kernen. Hier und da eine mas- 
sige Menge Fibrin, aber die Endolhelverbande liegen scharf umrissen 
frei von Fibrin, was gegen Tuberkulose spricbt. Gramsche Farbung neg,| 
TB.-Farbung neg. 

Diagnose: Der zytologische Befund liefert keine Anhaltspunkte fur 
die Diagnose. Tuberkulose diirfte jedoch ausgeschlossen werden kiinnen, 

In Kulturen vom Punktat kein Wachstum. 

Da sich ein subphrenisclier Abszess nicht ausschliessen ^688,^(16 
Pat. operiert, und diese Vermutungsdiagnose erwies sich als ricMig. Einige 
Wochen nach der Operation kam Pat. an allgemeiner Sepsis ad exitum. 
Die Sektion ergab, dass der Uterus wabrscbeinlicli der Ausgangspunkt des 
subphrenischen Abszesses gewesen war (Anzeicben eineskriminellen Aborts). 

Der bakteriologiscb negative Befund bei Anlegung von Kulturen aus 
dem Pleuraexsudat scbeint in diesem Fall dafiir zu sprechen, dass es sich 
hier um eine toxisch bedingte, sog. konsekutive Pleuritis gehandelt hat, 
wie sie bei subphrenischen Abszessen haufig ist. 

Bei der Obduktion stellte sich ausserdem heraus, dass das Zwerchfell 
perforiert worden war, und dass das zuvor untersuchte klare, hellgelbe 
Pleuraexsudat in ein Empyem ubergegangen war. 

Obduktion. Pathol.-anat. Diagnose: Endometrit. c. abscess, uter. c. 
septicaem. c. metast, lienis c. peritonit, circumscript. purulent, et pertor, 
diaphragm, c. empyem. pleurae sin. (A. Wilton). 



Abb. 15. Fall 12. Postpneumonisches Empyem. Dicht licgencle 
kleare Leukozyten, vereinzelte zerfallende Endothelzellen. BeitubcrUuio 
Empyemen pflegen die Zellen mehr zerstreut in einer Grundsubstanz 
Fibrin zu liegen. Vergr. 260fach. 
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Fall 12. (Seraf.-Laz. j.-Nr. 1163/42). 55jalmger Mam. Klinische Diag- 
nose: Bronchopneumoniac pidm. dextr. c. cmpyem. pleurae dextr. Diabetes 

gesund gewesen. Hat seit seiner Jngend viel Alkoliol getrunken. 
Erkrankte etwa am 20. VIII. 42 unter Sclimerzen in der reclilen Brust- 
seite, Hnsten tmd Fieber. 27. VIII. 42 Aufnabme in die med. Kim. des 
Seralimerlazaretts, Avobei die RonIgennnteTsuclumg rechtsseitige basale 
Bronchopneumonieherde sowie einen reclilssciligen abgekapselten Pleura- 
erguss ergab. 

31. VIII. 42 Pleurapunklion: Alisaugung von 200 cm’ gclbgraue, stark 
getriibte, eiteralmliche Fliissigkeil. In den A\)sstricbpraparalcn zabl- 
reiche grampositive pneumokokkenabnlicbe Diplokokken. Obgleiclv die 
Diagnose somit Mar war, A\mrde das Punklal znr zylologiscben Unler- 
sucliung eingesandt. 

Zytologische Untersiichung: Das Praparat entluilt so gut Avie ausscliliess- 
lich polynukleare Leukoz 3 deft. Vereinzelte zerfallcnde EndollielzeJJcn. 
Ausserdem sielil man in nacii Gram gefarblen Sclmilten zahlreicbc gram- 
positive Diplokokken, mit grosser Wabrscbeinlicbkcit Pnenmokokken. 
Nur sebr AA^enig Fibrin ZAA’ischen den Zellen. — TB.-Fiirbung ncg. 

Diagnose; Empj^ema pleurae. Keine Anbaltspimkte liir Tuberku- 
lose. 

Die bakteriologische Untersucluing ergab Wachslum von Pncumo- 
kokken, 

Pat. Avurde auf die chir. Klin, verlegl, wo cr opericrl AAmrde. Er genas 
und Avurde am 25. XI. 42 enllassen. 


Wenn auch kaum ZAveifel daran hcsleljcji kann, dass die zyto- 
logische Untersuchujig bei der Bciirtciiung von Erghsscn in den 
serosen Kdrperhdlilen eine bcdeutcnde Rollespielt, sjjid sclbsivcr- 
standiich auch anderer Befundc zii berucksichligcn. Die Pro])en 
sollen meiner Ansicht nacli auf dreicrJciWcisc untcrsuclit Averdcn- 
1 . Physikaliscli-chemisch , 


2 . bakteriologisch, 

3. zytologisch. 

Die physikalisch-chemische 
fimerlazarett ansfhhTen, AAurd 
schema ersichtlich. 


Unlcrsuclumg, weiche Avir ini Sera- 
aus dein folgcndcn Unlersuclumgs- 
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Es wiirde zu weit ftihren, die verschiedenen Einzellieiten der 
physikalisch-ciiemischen Untersuchung des naheren zu besprechen. 
Ich will bier nur ausdriicklich betonen, dass dieselbe stattfinden 
soil und dass man. sie nicbt unterschatzen darf, wenn aucb seitlan- 
gem bekannt ist, dass die Resultate mit grosser Vorsicht zu beur- 
teilen sind. 

Obwobl viele Falle von unspezifiscben Infektionen der Pleura 
und des Peritoneums durch Mikro'skopierung von iiacb Gramge- 
farbten Sedimentausstrichen entdeckt Averden, sind aucb bakterio- 
logische Kulturen anzulegen. Aerobe und anaerobe Blutagar- 
platte, Aszitesagarplatte und Traubenzuckerbouillon pflegenfur 
diesen Zweck zu geniigen. 

Da aucb die Resultate der Ziichtung unspezifiscber Bakterien, 
welcbe icb an einem grossen Material erbalten babe, ausserbalb des 
Rahmens dieser Arbeit liegen, werden dieselben bier ubergangen. 
Ich will dagegen mit einigen Worten auf eine verwandte Frage, 
namlicb die Tuberkulosediagnostik, eingeben, da zwischen dieser 
und der von mir vdrgescblage'nen zytologiscben Untersucbungs- 
metbode eine gewisse Beziebung bestebt. 

Scbnitte durcb das Sediment konnen namlicb’, nacb Ziebl-Neelsen 
Oder Hallberg gefarbt, auf das Vorkommen saurefester Stabchen 
untersucbt werden. Beim Vergleich mit gewdhnbchen Sedinient- 
ausstricben bat sicb berausgestellt, dass sicb Tuberkelbazillcn in den 
Schnitten in grosserer Anzdhl nachweisen lassen als in den geivobn^ 
. lichen Prdparalen. Das Verfahren bei diesem Vergleicb und diedabei 
erbaltenen Zablen werden in einer s’pateren Arbeit mitgeteilt werden- 
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-PUNKtAT: - ( Farbe 

Makroskop. Ausseben: \ klar trube bamorrbagiscb . 

Spez. Gew. . . .' 

Rivalta 
Esbacb 


. f Rb 
Eiweiss: { _ , 

[ EsJ 

Anzabl pro em'm: 


Zellen 


Ausstricb 


f rote Blk. . . . 
|weisse Blk. . 
( polynukl. - . 
mononukl. . 
ubr. Zellen . 
Zellverbande 
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Zu einer befriedigenden Beurteilurig zytologischer Befunae ge- 
bort aber jieben den vorstehend besprocbenen Untersuchungen 
noch eine genaue Kenntnis der klinischen Daten und die ^ahigkeit, 
diese einigemassen zu bewerten. Dies gilt namentlich fur die 
grosse Gruppe der Ergiisse bei cbronischen Herz- und Nierejileiden. 
Freilicli besitzen diese Transsudate ein ziemlich geringes zytolo- 
gisches Inleresse, da der Sacliverlialt meistens scbon kliniscb Mar 
ist, aber sie werden dock ab und zu zur zytologiscben Kontrolle 
eingescliickt. Da der Kliniker bei diesen Fallen im allgemeinen nuf 
die Bestatigung einer Diagnose wiinsclit, die sowieso schon -ausserst 
wahrscheinlicli ist, soil man sick meines Eracktens bei der Begut^ 
ack'tung dieser Falle positiv aussern. Diese Transsudate zeigen 
namlich bei den reinen Fallen ein ckarakteristisckes zytologisches 
Bild, und ist man mit diesem vertraut und iiber die klinisclien Be- 
fund'e unterricktet, so kann man sehr wohl die Verantwortung fiir 
eine positive Diagnose iibernekmen, beispielsweise: )>Der Zellgekalt 
ist charakteristisck fiir ein Transsudate, oder: »D'er zytologiscke 
Befund steht im Einklang mit dem, was man bei Transsudaten 
zu finden pflegte. 

Ick mdckte kier auf eine speziellere kistdiogiscke Differential- 
diagnose der verschiedenen Typen von Ergiissen nickt im einzelnen 
eingeken. Eine solcke nakere Beschreibung erfordert viel Platz und 
wird in einer folgenden Arbeit erscheinen. Statt dessen will ick 
ein paar Worte dariiber sagen, wie der Vergleick zwiscken den 
alteren zytologiscben Metkoden und dem neuen Verfakren aus- 
gefallen ist. 


Im zytologiscben Schrifttum kdmmt es oft vor, dass ein A'utor 
mit reckt grosser Bestimmtkeit behauptet, diese oder jene Methode 
liefere bessere diagnostisclie Resultate als andere.' Meiner Xnsicht 


nack ist es iiberaus sckwierig, sick hieriiber zu aussern. Die zytolo- 
gische piagnostik ist ja zum grossen Teil eine subjektive Dlagno- 
stik, bei der Erfakrung und Obung eine sekr grosse Rolle spielen. 
Wakrsckeinlick kann ein Forscher nack langerer Dbung mit 'einer 
»sckleckten Metkode -bessere Resultate erzielen als nack Arbeiten 
mit einer »besseren Methode« wahrend kurzer Zeit. Eine Bewertuna 
der verschiedenen Methoden muss.daher noteendigerweise von 
emer Anzahl rmtionaler und snbjektiyer Paktoren abhangig sain 
die s,d, memals ganz eliminieren lessen, und strikte wissenschafti 
Beweise m dem einen Oder anderen Sinne su erbringen 
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das diirfte ujigemein schwer, wenn jiicht iiberhaupt unmoglich 
sein. 

Es gibt indessen einige objektive Faktoren, and ich will liier 
ein paar derartige anfiihreii sowie dieselben durcb Vergleich mit 
den Methoden von Quensel und Josefson zu beleuchten versuchen. 

Quensels Methode: 

1. Die oben bescbriebene neue Methode fiihrt zu einevAnrei- 
cherung der zelligen Bestandteile in den Gesichtsfeldern. Im Quensel- 
Praparat fliessen die Zellen selir oit auseinander und liegen in 
erheblich grdsseren Abstanden voneinander. 

2. Dadurch, dass sich die gewdhnlichen histopathologisclien 
Farbeverfahren bei den Schnitten anwenden lassen, istdieMoglicli- 
keiteiner bedeutend besseren Differenzierung der Strukturen undeincs 
Vergleichs mit bereits bekannien histopathologischenBildern gegehen. 
So kommenz. B. Driisenschlauche bei vielen Fallen von Adenoharzin- 
om deutlich zumVorschein, was im Quensel-Praparat nicbt der Pall ist. 

3. In den Schnitten lasst sich Fiftrin zwischen den Zellen nacli- 
weisen. Dies ist bei der Diagnostik tuberkuldser Exsudate ein 
sehr wichtiger Punkt. Im Verhaltnis zur Anzah'i entziindlicher 
Zellen ist namlich die Fibrinmenge bei Tuberkulose betrachtlich 
grosser als bei Infektionen anderer Genese (vielleicht mit Aus- 
nahme der Lues). Bei unspezifischen Infektionen erhalt man in 
Verf.s Praparaten manchmal ein abszessdhnliches Bild mit dicht 
liegenden Leukozyten, mitunter sieht man eine mehr oder minder 
reichliche Beimischung von Endothelzellen oder endotlielialen 
Verbanden, welche aber nichi wie bei Tuberkulose in Fibrin ein- 
gebettet liegen. Bei dieser letzteren Krankheit kommen scharf um- 
rissene, fibrinfreie Endothelzellen sehr selten vo'r, ausser in akuten 
Stadien, ehe die Fibrinbildung auf der Serosa in Gang gekommen 
ist. Die Beurteilung der Fibrinmenge in d’en Schnitten gestattet 

daher in vielen Fallen eine Differentialdiagnosegegenuberanderen 

Ergiissen mit Fibrinbildung. Ahsserdem kdnnen eine grosse An- 
zahl Geschwulstexsud'ate und alle reinen Transsudate abgegrenzt 
werden, da bei d'iesen iiberhaupt keine Fibrinbildung vorkomnrt. 
In den Quensel-Praparaten entstehen ab und zu Niederschlag^, 
deren Art sich nicht sicher feststellen lasst, aber Fibrin kann man 
in diesen Praparaten nicht nachweisen. 

4. Durch Ziehl-Neelsen- oder Hallberg-Farbung der Sclinitte 
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konnen bei bazillenpositiveii Fallen saurefeste Stabcben nacbgewe- 
sen werden. Hierbei bat sich berausgestellt, dass die neue Methode 
zu einer Amcichermg von TuUrkelbazilkn im Vergleicb zu spezia - 
oefarbten Sedimentausstrichen fiibrt. Sichere Zahlen fur die dies- 
Lziigliclie Verbesserung konnen noch niclit mitgetedt werden. 
Obwohl diese Einzelheit wie die unter 3 angegebene mit der zyto- 
logiscben Untersucbung direkt nichts zu tun bat, mogen diese 
Punkte bier als Vorziige gegeniiber der Quenselsclien Methode 
angefiihrt werden. In Quensel-Praparaten lassen sich saurefeste 
Stabcben iiberliaupt nicbt nacbweisen. 

5. Bei einem Teil der Falle mit histologiscbem Sondergeprage 
kann mit allergrosster Wabrscheinlicbkeit die Diagnose mittels der 
Quenselscben Methode nicbt gestellt werden, wie gross die Er- 
falirung des Untersucliers auch seinmag. Dies gilt beispielsweise fiir 
die pben wiedergegebenen Fade von malignem Cliondrom, Sym-* 
patbikoblastom und Endotbeliom (fiir den letzgenannten wegen 
einer in diesem Falle eigentiimliclien Bildiing von Sclileim, der 
sich als undurchdringlicli fiir Quensels Farblosung erwies). So- 
wed icb finden konnte sind derartige Fade bisber in der zytolo- 
gischen Literatur nicbt besclirieben worden. 

6. Von grossem Wert ist der Umstand, dass sich die bistologi- 
sclien Praparate unverandert balten, so dass man altere Fade zum 
Vergleicb heranzieben kann. Dies ist bei Quensel-Praparaten, 
welche ziemlich rasch eintrocknen, nicbt moglicli. 

7. Eijie Messung voji Zellen, Kernen und Kernkdrperclien, wie 
ihr von Quensel grdsse Bedeutung beigelegt vdrd, eriibrigt sich im 
allgemeinen bei ■^^enve^d^ng der neuen Methode. Derartige Mes- 
sungen konnen indessen bei einem Teil der Fade von Belarig sein. 
Em Nacbted der Quensel-Praparate ist, dass dieselben, wie gesagt, 
ziemlich rasch eintrocknen, wobei die Zeden scbrumpfen. Die 
Zelhnessung muss daber linverzuglicb nach der Herstellung des 
Praparats vorgenommen Werden. In histologischen Scbnitten hin- 
gegen sind die Zellen zwar bei der Fixierung geschrumpft, so dass 

le V erte durcbweg Ideiner werden als in frischen Quensel-Prapara- 
ten, da aber dieser Faktor in alien Fallen gleich ist, sind die Zablen 
beim Vergleicb untereinander mindestens ebenso zuverlassig wie 
em Quensel-Praparat. Hierzu kommt, dass diese Zablen mit 

«dchen^v zablreicben Messungen der Zedgrosse ver- 

.bchen werden konnen, welche vide Forscber in histologiscben 
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Schnittpraparalen bei einer Reilie von ycrschiedenen Tumorfor- 
men ausgefiihrt liaben. 

Ein wesentlicber Vorteil der Quenselscben Melhode ist die ' 
Sclinelligkeit, miL welch er man arbeitcn kann. Pur die von mir 
vorgeschlagene Methode ist dieselbe Zeit wie fiir gewohnliclie 
pathologisch-anato'mische Diagnosen erforderlich. 

Josefsons Melhode: 

Einige Nachleile haben mcincs Erachtcns die Methoden von 
Quensel und Josefson gemeinsam. Der bier folgende Vergleich 
Avird aus diesem Grunde teihvcisc zu einer Wiederholung des oben 
iiber das Quenselschc Verfahren Gesagten. 

1. Durch die von Josefson cnipfohlene Fallung des Exsudats 
mit Alkohol entsteht ein voluminoscr Bodensatz ausgefallten 
Ehveisses. Infolgedessen liegen Zellen'und Zellverbande in grossen 
Abstanden, und die Aussichten, ausschlaggebende zytologische 



•Abb. 16 . Geschwulstexsudat, nacli Josefsons Melhode behandelt. Infolge der 
Ausfallung von Eiweiss liegen die'Zellen in grosseren Abstanden voneinander. 
Die Abbildung zeigt eins der zelldichteslen Gesichtsfelder. In vielcn Gesichw- 
feldern sleht man Iteine Zellen. Vergr. 185Iach. 
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2. Unter der Voraussetzung, dass gleichgrosse Fliissigkeits- 
mejigeji in den einzeljien Fallen zenlrifugiert werden, was zu er- 
streben ist, erlialt man einen guten Begriff von der Zelldichte in den 
Proben, wenn man Verf.s Melliode anwendet. Die Sclmittgrosse 
vcrmittelt namlicli einen guten Eindruck von der Masse des Boden- 
satzes, welclie ja von der Zelldichte abhangt. Wie oben erwalint 
kann freilich die Zelldichte auf andcre Weise bestimmt werden; 
es ist aber cin Vdrtcil, dass der Untersucher bcimMikroskopieren 
die ganze Zeit sieht, dass er einen kleinen oder grossen Bodensatz 
vor sich hat. Zellarme Transsudate lassen sich nur in Ausnahme- 
fallen von zellreichen Exsudaten unterscheiden, wenn man sich 
der Josefsonschen Methodik bedient. Der wechselnde Eiweissgehalt 
hat namlich eine verschiedene Grdssc des Eiweissniederschlagsim 
Bodensatz zur Folge, was das Urteil iiber die Zelldichte verschiebt. 
Aus demselben Grunde lasst sich auch das Verhaltnis, in dem 
Endothelzellen und cntziindlichc Zcllen vo'rkommen, im Josefson- 
Praparat nicht gut beurteilen. 

3. Bei tuberkuldsen Exsudaten kann man in vielen Fallen in 
nach meiner Methode hcrgestellten Praparaten eine reicliliche 
Menge Fibrin zwischen den Zellen naclnveisen. Wie schon oben 
erwalint wurde kommt in einer grossen Anzahl von Geschwulst- 
exsudaten und in alien reinen Transsudaten keine Fibrinbildung 
vor, und somit ist dies ein Avichtiges differcntialdiagnostisches 
Zeichen. Die Fibrinmcnge lasst sich im Jdsefson-Praparat nicht 
beurteilen. 

Die neue Untersuchungsmethode kann auch bei der zytologi- 
schen Untersuchung von Sputum Verwendung finden. Infdlge der 
schleimigen Beschaffenheit des Sputums ist indessen eineetwas 
abgeandei'te, spezielle Technik erforderlich. Hierauf komme icb 
in einer folgenden Arbeit zuriick. 


Zusammenfassung. 

In einer friiheren Mitteilung hat Verf. eine neue Technik fik 
die zytologische Untersuchung von Exsudaten und Sekreten vor- 
geschlagen (Klin. Wschr. 1936, 26, S. 926). Diese neue Methode 
wird jetzt ausfiihrlicher beschrieben unci einige Falle werden mit- 
geteilt, um Beispiele fur die histologischen Bilder von verschiede- 
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nen. Formen vqe Ergiissen zu geben. Die Met bode wird mit alteren 
zytologischen Untersuchungsmethoden verglichen und einige Vor- 
teile gegenuber die'sen werden naber besprochen. 
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P. Soisalo) und der Pathologisch-anatomischen Ableilung desselben 
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Zur atypischen Amyloidose mit besonderer 
Beriicksichtigung des Herzens. 

Von 

P. SOISALO und V. RITAMA. 

(Bci der Rcdaklion am 30. September 1943 eingegangen). 


Bei der typischen Amyloidose, bei der sich die Amyloidscliich- 
ten vorzugsweise perikapillar in die parencliymatosen Organe, 
Leber, Milz, Nieren, Nebennieren usw., abgelagert haben, findet 
man Amyloid verliallnismassig oft aucli in den mesenchymalen 
Organen, vor allem im Herzmuskel, in dem es bei mikroskopisclier 
Untersucliung in etwa % der Falle vorkommt (Heschl, Huebscli- 
mann). In diesen Fallen isl es jedoch nur von geringer Bedeutung- 
Dagegen sind im Schriftlum aucli zahlreiche Beschreibungen von 
atypischer Lokalisation des Amyloids anzutreffen: es findet sich 
nur sparlich oder gar nicht in den parencliymatosen Organen, 
dagegen aber reichlicli im quergestreiften und glatten Muskel- 
gewebe (in der Korpermuskulatur, besonders der Zunge, im Darm 
und namentlicli im Herzen). Ausserdem begegnet man aucli seltene- 
ren Lokalisationen. 

Diese vom Bild der gewolinliclien Amyloidose abweiclienden 
Falle sind mit verscliiedenen Namen belegt worden: atypischc 
Amyloidose, Paramyloidose usw. Von den Fallen, in denen die 
Krankheit in ein bestimmtes Organ oder eine bestimmte Organ- 
gruppe lokalisiert ist, hat man aucli die Bezeichnung lokale Amy- 
loidose gebraucht. Da in diesen Fallen eine Krankheit, die man als 
die Ursache der Amyloidose betracliten kdnnte, meistens fehlt, 
wind aucli der Name idiopalhische Amyloidose angewandt. 
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in den fibrosen Arterien war Amyloid auch in der Adventitia, oft 
in der Umgebung der Vasa vasorum festzustellen. 

Im Herzen ist Amyloid ausser in der Wand der Blutgefasse 
auch im interstitiellen Bindegewebe sowie im Bindegewebe des 
Peri- und Endokards angetroffen worden. 

Die Blutgefassveranderungen, die zu Koronarinsuffizienz ge- 
fiihrt haben, sowie auch die Ablagerung des Amyloids zwischen die 
;Muskelfasern haben Atrophic und degenerative Veranderungen 
in den Muskelzellen des Herzens, Bindegewebsvermehrung und 
z. B. in den Fallen von Brocher und Haenisch anamische Myo- 
kardnekrosen im Gefolge gehabt. In dem Fall von Kann bestan- 
den Starke degenerative Veranderungen im Hisschen Bundel infolge 
einer Kompression der Amyloidmassen. 

In anderen quergestreiften Muskeln trat in den von Strauss 
gesammelten Fallen 19 mal Amyloid auf. Am intensivsten waren die 
Veranderungen meistens in den Muskeln der Zunge und des Halses. 
.Auch hier zeigte sich das Amyloid an erster Stelle in den Wanden 
der Blutgefasse, aber auch im intermuskularen Bindegewebe. In 
der glatten Muskulatur — abgesehen von der Media der Blutge- 
fasse — kam Amyloid in 11 Fallen, am haufigsten im Darme, vor. 
Eine ausschliesslich auf die Magenwand beschrankte Amyloidose 
hat Beckert (1917) beschrieben. 

Die Amyloidmenge, die bei der Paramyloidose perikapillar in 
den parench3''matdsen Organen anzutreffen ist, schwankt erlieblicli. 
Leber, Milz und Nieren waren in den Fallen von Wild und von Pkk, 
vollig amydoidfrei, in denen von Silwer und Lindblom fand sich 
reichlich Amyloid, und in dem Fall von Hecht lag eine wirkliche 
;Schinkenmilz vor. Von den 28 von Strauss gesammelten Fallen 
waren nur 11 solche, in denen das perikapillare Amyloid fehlte. 

In den meisten der erwahnten Falle kamen Abweichungenvon 
dem geAvohnlichen Amyloid hinsichtlich der Farbreaktion vor. 
'Die einen gaben eine ausserordentlich starke Jod- und Jod-Schwe- 
felsaurereaktion (Lubarsch), andere dagegen eine schwache dder 
vollig negative (Silwer und Lindblom). Auch in bezug auf die 
Metachromasie bei der Methylviolettfarbung waren Variationen zu 
bemerken. 

Wahrend in der Anamnese der gewohnlichen Amyloidose in der 
Regel eine Krankheit auftritt, bei der ein chronischer Gewebs- 
.zerfall stattfindet, wind .eine derartige atiologische Krankheit bei 
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der Paramyloidosc fast immcr vcrmisst. In gewissen der erwahn- 
ten Falle bestanden rnfektionskrankheitcn mehrcre Jabre vor dem 
Beginn der Symptome der Amyloidcrkrankung, in anderen bin- 
Yvieder warden bei der Obduktion Prozcssc fcstgestcllt, die jcdocli 
kaum als die Ursache der Amyloidose, in gewissen Fallen eher als 
sekundare, sclion frulier im kranken Organismus ausgebrochene 
Prozesse aufgefasst werden konnten. Nur in cinigen Fallen kamen 
Krankheiten vor, die man als Ursache der Atnyloidose betracb- 
ten konnte. — Nacb Stoeber sind im Scbriftlum bis 1933 17 Fallc 
von genuiner Amyloidose verdffentlicbt worden. Er selbsl Iciltc 
zwei mit, in deren Anamnese allergiscbe Krankheiten, chronischc 
Ekzeme, Urticaria, Migrane usw. vorlagen. Er betont denn aucb 
besonders die Rolle der Allergic in der Atiologic der Amyloidose. 

Die Zeit, innerhalb deren die Paramyloidosefalle, vom Beginn 
der Symptome an gerechnet, zum Exitus gefiihrt haben, hat im 
aligemeinen 1—2 Jabre betragen, aber cs sind aucb sowohl scbncl- 
ler als langsamer zum Exitus gegangcnc Fallc vorgckomincn. Ob 
eine gelegentlicbc Abnahme des Amyloids eintreten kann,- ist 
ungewiss. Jedenfalls findet man in Fallen, in denen der klinischc 
Verlauf der Kranldieit beschrieben ist, cine progressive Vcrschlim- 
merung der Symptome, wahrend die im Vordergrund stehenden 
Symptome vor allem von der Lokalisation des Amyloids abhangen. 

Ein verbaltnismassig baufiges Symptom ist die Ncigung zu 
Blutungen. So dominieren im Fallc von Bcckerl nnd in dem zwei- 
ten Fall von Lubarscb im Kranldicitsbild Blutungen im Znhn- 
fleisch, Darmkanal, subkutanen Gewebc usw. Bei der mikrosko- 
pischen Untersuchung sind ausserclcm Blutungen aucb in den pa- 
renchymatdsen Organen festzustellen. Da in dicsen glcicbzeitig aucb 
eine starke Amyloidose der Blutgcfasse besteht, ist es wahrschein- 
lich, dass die Blutungen durch Rupturieren dieser Gefassc entstan- 
den sind. Unter den ,28 von’ Strauss gcsammcllen Fallen kamen 
Blutungen in 10 vor (die Anamnesen fehlten in 9 Fallen, weshalb 
es mdglich ist, dass noch haufiger Blutungen aufgclrctcn sind). 

Verbaltnismassig oft findet man im Blulbiid eine Aniimie sekun- 
darer Natur, die sogar sehr intensiv und gegen die Behandlu’ng resi- 
dent sem kann. Das rote Blutbild kann jedocli aucb normal sein. 
Husta l«t Fall mit E 7.6 Mill. u,,d HI. 110 •/. verarfentlioht. 
Dm Le«teytenzal,l .st im ailgemeinan normal, in oinigen Fallon 
otrvaa arhoht, n.elcl. letetcrca sich jedod, vollig dnrcl. intolmrrento 
rs Ada med. scandindv. Vol. CXVl. 
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Infektionen erklart. Verlialtnismassig oft trilt cine relative Ljan- 
phozytose auf (Brocher, Stoeber ii. a.). Desgleichen ist eine Mono- 
zytose angetroffen Avorden. Abgesehen von der Anamie und Ljm- 
phozytose, sind die Vcranderungen des Blutbildes jedocli in den 
verschiedenen Fallen so wccbselnd, dass keine von ihnen als fur 
die Amyloidose kennzeichnend gel ten kann. 

Der Harnbefund berubt auf dcm Zusiand der Nieren. Sindsie 
amyloidfrei oder findet sicb nur in den Wanden der Blutgefasse 
Amyloid, so kann der Befund ncgaliv sein. Weist dagegen aucli 
das Parencliym Verandcrungcn auf, so enlbalt der Harn in der 
Regel Albumin. 

Der Blutdruck Avar in den moisten Fallen Amn Paramyloidose 
niedriger als normal, Avas man mit der Scbadigung der Blutgefass- 
AA'iinde in Zusammenliang gebracht hat. In nur AA’^enigen Fallen 
AAOT der Blutdruck normal oder hoher als normal. 

Der AA'eitaus grdsste Toil der A’-eroffentlichten Paramyloidose- 
falle ist AA'egen Herzs}Tnptomc in Bchandlung gckommen. Die auf 
Grand der Herzverandcrungen, besondcrs durch Amyloidose der 
Koronargefasse entAvickeltc Herzinsuffizicnz Avar der Beliand- 
lung gegeniibcr resistenl und fubrtc im allgcmeinen 1—2 Jake 
nach dem Beginn dcr Symptome, manchmal sogar sclion friiliei zum 
Exitus. Der klinische Herzbefund king von der Amyloidmengeimd 
der Lokalisation ab. Dock ist ein klinisckcr Herzbefund in der 
patkologisck-anatomiscken Literatur nur in AA'cnigen Fallen und 
auch dann oft unAmllstandig mitgeteilt AAwden. In den aulgezalil- 
ten Fallen z. B. findet sick cine Angabe liber das Ekg nur liei 
Brocher, und ZAA^ar Avar es normal, obAvokl in den Blutgefassen des 
Herzens eine starke Media-Amyloidose soAvie infolge daA^on Myo- 
kardnekrosen bestanden. 

Im folgenden tcilen Avir einen Fall von idiopatkiseker Aniy- 
loidose mit, in dem neben parenckymatosem, perikapillarem Ani)'- 
loid cine starke mesenckymale Amyloidose vorliegt, die, Awzugs- 
Aveise in die Astc der Koronararterien lokalisiert, eine Koronar- 
. insuffizienz und dadurck einen scliAveren Flerzfekler verursaclit 
hat. 

Es handelte sick um eine 5Sjakrige Kockin, die am 25. 4. 1941 in die 
mediziniseke Akteilung des Krankenliauses Kivelii aufgenommen Wurde, 
AVo sie am 20. 5. 1941 stark. 
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Abb. 1. (liny in Abl. 11-12 mm). 


Die Pat. hallo mil 25 Jahrcn eincn Iiaulau.sscli]ag an don Hiindcn 
geJiabt, iVesivegen sic im ICrankon))au.s bohandell ^\'orden War. Sonst War 
sie immer gesund gewesen. 

Zwei Monale A'or iliror Aufnahmc crkrankle sic mil Bauchbe.^cluA'crdcn, 
die sich in andauernder DiaiThde und zeihVoisc nvffrctendcrn Erhrpchon 
ausserlen. EUva einen Monat spaler ballc sie eine Blulung ans den Gcni- 
taJien gehabt, AVeshaib in der Gynakologischen Klinik eine Abrasio mucosae 
uleri gemaclit A\mrde. Jedoch A\mrdc im Uterus kcin Felder gefundon. Da 
die Diarrhde und das Erbrechen aber wcilcr beslandon und Pat. sich schr 
schwach fiihlte, wollle sie sicli in die Medizinische Klinik aufnohmen ias- 
sen. 


Bei der Ankunfl im Krankenliaus AVar der Allgemcinzusland dor Pal. 
noch zufriedensfellend. Das sublaitane Gewobe Avar jedoch sparlich und 
reduziert. In derMundschleimhaul.den Lippen und bier und da in derllau! 
AVurden Blutergusse teslgeslellL Keine Odeme. Die Grosso und Konsi- 
stenz der Schilddriise AVaren geAVohnlich. Bei dor Unlersuchung dos Nor- 
vensystems AA^urde nicht Patliologisches konstafiert. Temperatiir 36.3° C. 

Bei der Unlersuchung der Zirkulalionsorgano Av'urde gefundon da.cs 
der Bluldruck 96/60 mm Hg belrug. Dor Puls Wav regolmassig und gleicli- 
m^sig, Frequenz 78/min. Die Herzlonc AVaren klanglos, der II. Pulmo- 
Tn .u! Gerausche. Ekg (Abb. 1.); Sebr kIcincAusschJage 

TT Senkung des ZAVischenstuckcs und Fchlon des T in I 

d II. Bej Ron fgendurcldeuch lung .Avar AVeder im Herzen nocli in den 
Lungen eUvas Palhologisches feslzuslellen. 
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Blul: SR 21 mm. WR — , Kahn — . Vitamin Bi-Ge)ial(: freies 8y »/ 
geb. 4 y %. Nikotinsauregeh.: 0.30 mg %. ~ Hb 80 %, E. 4.12 MiS., i’ , 
0.97, L. 7,900, Ba. , Eo. 1.5 %, Ly. 33 %, Mon. 7 %. Tliromboz. 223,000 
BIutung.sz. 1.5 Min., KoaguJalionsz. 3 Min. Reststicksloff 34 mg %. indi' 
kan (Obermeyer) — . 

Verdauungsorgane: Im Epiga.slrium leichtc Druckempfindlichkcit, 

Probefriihstuck; Schleclil verdauler, schleimiger Mageninhalt. Kongo — 

T. A. 5. Fazes fesl, schleimig, Weber — , Wagner — , Wurmeier— . Beider 
Rontgenunlcrsuchung des Magens und Dickdarms Wurde nichts anderes 
Pafhologisches feslgesteiii, als dass die Haustrabildung des Colon descen- 
dens vefscliAVunden war. Harn; .spez. Gew. 1,009, Eiweiss 5.8%, Nyl.— 
Elirlich scbwacli Schle.singer scbwach -f-, im Sediment sparlich Leuko- 
und Erythrozyten sowie Epithelzellen, einige granulierle und hyaline 
Zylinder. Im slcrilcn Harn Waren .sparlich Grampositive StabchenbaMe- 
ricn zu konstatiercn. 

Decursus morbi: Die Pat. War Wiihrend ilires ganzen Krankenhausauf- 
enthaltes fieberlos. Die Pulsfrcqucnz schwankle von GO bis 9G, der syslo- 
lische Bluldruck blieb andauernd niedrig und variierte zwischen 85 und 90 
mm Hg. Es entwickclte sicJi eine schnell zuncbmendc Anamie, so dass 
einen Tag vor demTode Hb 41 % und E. 2.12 Mill.betrugen. Wahrendder 
ganzen Zeit bostand weder Leukozytose noch relative Lymphozylose nocli 
Monozytose. Die Zahl der Thrombozyton blieb normal. Die Menge des 
Harnes War gewolinlich, nur Wiilirend der Diarrhde etwas verminderl. 
Sein spez. Gew. schwankle von 1,001 bis 1,02G und die Albuminmenge von 
1.1 bis 17 %. In don Fazes Wurde nur einmal Blul festgeslellf. DerLeib 
War in den 3 orsten Wochen bald hart, bald lose, aber danach bekam die 
Pal. heftige Diarrhde und taglichcs Erbrechcn, Bes'chWerden, diedannbis 
zum Tode andauerlen. Gleichzeitig Iratcn auch slarkc Blasenbeschwerden 
auf, die die Pat. friiher nicht gehabl hatle. Der Exilus erfolgte unter Kol- 
lapssymplomen. 

Bei der Obduktion am21. 5. 1941 ergab sich folgendes: 

Abgesehen von einigen Percc/i cen. an den Armen und Oberscbenkeln trill 
bei der ausseren Besichtigung nichts ErWahnensWerles hervor, ebenso nichl 
bei der Untersuchung des Schadels, des Gehirns und der Halsorgane. Die 
Schilddruse Wiegt 35 g und beslehl aus feslem Driisengewebe. 

Brusthdhie: — Die Vorderriindcr der Lungen bcruhren einander in ihrem 
mittleren Teil, das Perikard isl 0 cm breit zu sehen. ZWisclien den beiden 
Lungen und der Wand der Brusthdhie finden sich alte Adhasionen. Auf der 
Schnittflache der Lungen, besonders im Bereich der unleren Lappen, qi" 
in ungeWdhnlich reichlicher Menge lufthallige Flussigkeit hervor. Der 
Heizbeutel enthall keine Flussigkeit, seine Blatter sind hell und gkd- 
Das Herz ist 11.5 x 11.5 cm gross und wiegt 500 g. Die Alrioventrikukr 
dffnungen sind fur 2 Finger passierbar; die Klappen sind normal. In 
rechten Kammer befindet sich ein kleines Gerinnsel, die linke ist kw, 
deutlich erweitert. Die Kranzarterien sind Weit, ihre Intimae fast glat ■ 
Die Wand der linken Kammer ist 15, die der rechten 5 mm dick. Der Herz 
muskel ist im Bereich beider Kammern hyper trophisch, seine Querschnil ^ 
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Bindegewebe ist mikroskopisch diffus, obgleick sie makroskopisch 
we miliare, zirkumskripte Herde aussehen. Die fiir. die Paramyloi- 
dose kennzeichnenden Knoten- und Knotchenbildungen kommen 
ausser in den Blutgefassen besonders auch im Peri- und 'Endokard 
vor. Die perikapillare Amyloidose ist am reichlichsten in der Mik 
(Schinkenmilz), darauf folgt die Leber, dann die Nieren. — Dieim 
Herzen auftretenden Muskelveranderungen, Atrophie und Dege- 
neration, Verfettung sowie Vermehrung des Bindegewebes und 
Nekrosen, sind augenscheinlich eine Folge. der Verengerung und 
Obturation der Muskelaste der Kranzarterien. 

Die Frage der Atiologie der Amyloidose wird ebensowenig 
durch die Anamnese wie durch die kliniscbe Untersucbung aufge- 
hellt. Auch bei der Obduktion bleibt die Frage often, so dass der 
Fall offenbar zu den Fallen idiopathischer Amyloidose zu reclinen 
ist. 

Die Farbreaktionen weichen in diesem Fall einigermassen von 
denen in den Fallen von gewohnlicher Amyloidose so-wie in den 
meisten verdffentlichten Fallen von Paramyloidose ab. Bei der 
Behandlung mit Lugolscher Ldsung gibt das Amyloid eine sehr 
schwache mahagonibraune Farbe, die bei Zusatz von Schwefel- 
saure etwas dunkler wird. Mit Methylviolett erhalt man eine ziem- 
lich schwache Metachromasie. Das Material ist jedocb in Forma- 
lin aufbewahrt worden, das nach Benecke und Bonning Ver- 
anderungen in den Farbreaktionen des Amyloids hervorrufen 
kann. 

Die im klinischen Krankheitsbild auftretenden Blutungen im 
Mund und in der Haut diirften mit den Blutgefassveranderungenin 
Zusammenhang zu bringen sein, obgleich diesbeziiglich keine 
mikroskopische Untersucbung ausgefiihrt worden ist. In mehre- 
ren veroffentlichten Fallen sind die Blutungen und die Blutgefass- 
veranderungen jedocb parallel verlaufen. Von besonderem Inte- 
resse ware es gewesen, wegen der in der Anamjiese vorgekomme- 
nen Blutungen den Uterus mikroskopisch zu untersuchen, nber El- 
der war von diesem keine Probe zuruckbehalten worden. Dasselbe 
gilt vom Magen (Erbrechen, Achylie). .Auch vom Zungehniuskel, 
den Lungen und einigen anderen Organen war keine Probe zur 
mikioskopischen Untersucbung entnommen. Die im klinischen 
Bild auftretende Diarrhoe erklart sich aus den im Darm angetrof 
fenen Veranderungen. 
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Was die Amyloidose der Nierea anbelangt; liat Fahr die fruhere 
Auffassung ^^aderIegt, dass bei der Krankheit inimer Ej^veiss im 
Harn vorkomme. Er hat einen Unterschied zwschca der Amy- 
loidniere uad der Amyloidaeplirose gemacht. Bei der erstcrea er- 
scheiat das Amyloid auf die Blutgefassc beschraakt, bei der letz- 
terea zeigea sicli aucli Parenchym-. vor alleia Epitbelschadigungea. 
la uasereai Fall faadea sicli in dea Nierea nebea Aiayloidose der 
Blutgefasse aucli Pareachyaiveranderungea, a. a. rcichlicli Fett 
in den Epitlielzellen (Lipoidaephrose), woraus sich das Vorkorn- 


nien von Emeiss iin Harn erldart. 

Der systolische Blutdruck war in unsereia Fall, Yvie nieiirmals 
konstatiert wurde, niedrig und sclnvanktc von 85 bis 95 mni Hg, 
eine Ersclieinung, die auch friiher oft in Verbindung mit Paramyloi- 
dose festgestellt worden ist. Da in den Ncbcnnicrcn bdrachllichc 
Verdnderungen soivohl im Blutgcfasssysfcm als anch im Paren- 
chym vorlageny scheini es natiirUchy dass dicse Umstande die Ur- 
sache des niedrigen Dnickcs waren. 

ZuT Entstehung der Ananiie liaben vahrscbcinlicb mclircrc Ur- 
saclien beigetragen (Blutungen, Darni- imd Magcnslorungcn, 
toxisclie TJrsaclien). 

Besonderes Interesse erregt in unscreni Fall das Herz, spcziell 
das Elektrokardiograaim, in deia, vie erv’abnt, in alien Ablcitun- 
gen recht kleine Ausschlage zu beobaebten varen. Derarligc Elck- 
trokardiograiame findet man, ausser infolge exLrakardialer Ur- 
sachen (Myxddem, chronisclie Odeme, Hydroperikardiimi), bei 
manclien schveren Myokarderkrankungen,- z. B. im Gcfolgc einer 
Koronarthrombose odor einer Diphtheric. Die Ursachc fur dicse 
Verkleinerung aller Zacken ist — soweit wir vdsscn — iiocli nicht 


geklartund hat nichts mit einem NachlasscndcrKonlraktililalskraft 
des Herzmuskels zu tun (Seberf u. a.), wic auch unser Fall zeigt. Sic 
findet sich oft ohne jede Verbreiterung und Aufsplitterung des 
QRS-Komplexes, aur mahchmal bcgleilet von Ausseningen dcr 
Endschwankung. In unserem Fall war fast in alien mittcigrossen 
und kleinen Koronarartcrien. der linken Kammer eine starke 
Amyloidose und an entsprechenden Stellen eine diirch diese 
verursachte, weitentwickelte Koronarinsuffizienz festzuslcllen, 
Veranderunpn, die am ausgepragtesten in der Vorderwand und 
Spitze der hnken Kammer auftraten. Auch in dcr rcchlcn Kam- 
mer bestanden ahnhche Veriinderungen, wiewolil in gerin^crem 
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Masse. Unter diesen Umstdnden darf man wohl sagen, dass em 
Elektrokardiograinm der vorsiehenden Art — wenn die sonsiigcn 
Voraussetzungen dazu vorhanden sind — einen weii vorgcschritlcncn 
und ausgebreiteten durch die Koronarinsuffizienz vermsachkn 
Herzfehler hedeutet. 


Zusammenf assung . 

Es wurde das klinische und pathologisch-anatomische Bild 
eines Falles von atypischer Amyloidose mitgeteilt. Die haupt- 
sachliche Lokalisation des Amyloids fand ausser in den paren- 
chymatosen Organen in den Wanden der kleinen Blutgefasse statt. 
Die Amyloidentartung der Gefasse des Herzens hatte eine Koro- 
narinsuffizienz und dadurch einen schweren Herzfehler zur Folge, 
der ein Elektrokardiogramm mit sehr kleinen Ausschlagen in 
alien Ableitungen und Senkung des Zwischenstiickes in Abl. 
I und H verursachte. Ausserdem fanden Amyloidablagerungen 
im Peri- und Endocard sowie im, Bindegewebe des Myocards 
statt. Die Muscularis mucosae des Diinndarmes war ganzlidi 
amyloiddegeneriert. — Weder durch die klinische noch diirdi 
die pathologisch-anatomische Untersuchung war eine atiologisdie 
Krankheit der Amyloidose festzustellen. 
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In a preceding paper (Petri, Bing, Nielsen & Kjerbye Nielsen, 
1941) it has been demonstrated that total resection of the fundus 
constantly produces the same complete disappearance of antiper- 
nicious-anemic. principle from the liver , as results from total gas- 
trectomy. On the basis of this observation and the consequent con- 
siderations, the fundus has to be assigned a primary decisive signi- 
ficance to the liver’s content of the principle mentioned and, 
presumably, to the formation of this principle too. 

Further studies have aimed to elucidate whether the mentioned 
function exclusively is associated with the fundus, or whether 
possibly the two other regions of the stomach — and perhaps also 
some section of the intestinal tract — play any important role in 
this respect. For this purpose, experiments were carried out partly 
■with elective resections of the cardia, of the pylorus and of the 
cardia + pylorus, partly with total gastrectomy or regional resec- 
tion of the stomach folloAved by diverse treatment of the pigs. 

In the last-mentioned group of experiments, as reported briefly 
on a previous occasion (1941), two additional observations have 
been made already. In the first place, it was found that the liver 
extract obtained from a pig submitted to total resection of the fun- 
dus and subsequent protracted treatment (peroral -f parenteral) 
wdth nicotinic acid was completely effective in the treatment of a 
pernicious-anemic patient. So, also sections of the digestive tract 
other than the fundus are bound to play a role (secondary) in the 
formation of the active principle. In the next place, the disappear- 
ance of the antipernicious-anemic principle from the liver after total 
gastrectomy is not influenced by treatment with nicotinic acid. 
So, also the latter, secondary, function of the digestive tract has to 
be localized ■wdthin the region of the stomach itself. 

In the following a detailed account will be given of the first- 
mentioned therapeutic experiments (as to the last-mentioned 
therapeutic experiment, see the paper of. 1941). Further, a report 
■ftdll be given of the results obtained in additional experiments (with 
combined resections of the stomach -j- further treatment 'vs’ith nico- 
tinic acid) that ■were aimed to decide whether the formation of the 
active principle in the fundus-resected and nicotinic acid-treated 
animal depends on the presence of the cardia or pylorus (or possibly 
both regions) and whether the peroral or the parenteral method for 
administration of nicotinic acid be the effective. 
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Experimental Animals. 

The present studies are based on 5 swine which were under 
observation for a considerable length of time. At the age of 7-8 
weeks the animals Were submitted to the following operations: 

Group I: Total resection of the fundus (No. 118). 

Group If: Combined total resection of the fundus + cardia (Nos. 


126 and 129).' 

Group III: Combined total resection of the fundus + pylorus 
(Nos. 141 and 146). 

The total resection of the fundus was carried out in the same 
manner as on the aforementioned untreated animals (1941) (see 
also Petri, Norgaard, Kiser & Trautner, 1942, 1943, and N&rgaard, 
1942). fn the two combined types of operation the anastomosing 
was likewise direct, end-to-end. Tlie diet of the animals and their or- 
dinary living conditions were the same usually employed by us 
and reported in pre^^ous papers. 

After a primary observation period of a considerable length, 
all tlie operated animals were submitted to continuous treatment 
with nicotinic acid from the Synthetic Manufacturing Co., Grin- 
stead, Jutland. 

Group I. No. 118. Primary observation period of 124 days. Tliis 
was followed by a period of treatment covering altogether 188 
days: first peroral administration of 10 cm^ daily (as usual, only on 
weekdays) for 138 days. After this, also parenteral administra- 


tion, 1 cm® of a 10 % aqueous solution twice a week for 50' days. 
Total observation period, 312 days. 


Group JI. No. 126: Primarj’- obser\mtion period of 195 days. 
Period of treatment totalling 173 days; first peroral, 1 g daily for 
92 days; then parenteral, 2 cm® of a 10 % aqueous solution 3 times 
weekly for . 81 days. Total observation period 368 days. 

No. 129: Primary observation period 188 days. Period of treat- 
ment 93 days: perorally 1 g daily. Total observation period 281 days. 

Group HI: No. 146: Primary observation period 196 days. Period 
of trea^cnt 126 days: parenterally 2 cm® of a 10 % aqueous solu- 
lon 3 times weekly. Total observation period 322 days. 

period 198 days; period of treat- 
322 days perorally 1 g daily. Total observation period 
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All the animals presented the development of a fairly mild or 
moderate degree of a pellagrous condition characterized by- 
inhibition of growth, inconstant skin and hair changes together 
with changes in the blood picture [hypochromic anemia (No. 118), 
isolated hyperchromia (No. 141) or isolated hypochromia, (rest of 
the animals)], but no clinical changes in the central nervous system. 
So, the difference in the clinical picture presented by these animals 
in comparison to that observed after total resection of the fundus 
in the animals described in a previous paper has to he ascribed to 
the favorable effect of the nicotinic acid therapy. A more detailed 
account of the clinical and morphological changes observed in these 
animals will be given in a subsequent paper. 

The initial and terminal weights of these animals were as 
follows: 16 and 65 kg (No. 118), 15 and 95 kg (No. 126), 16 % 
and 52 kg (No. 129), 17 and 108 kg (No. 141), 19 and 85 kg, 
(No. 146). All the animals were lulled by bleeding through a 
stab in the neck. 

In all the cases the liver was normal, macroscopically as well 
as microscopically. 

Remnant of the Stomach. — In the animals where only the 
pylorus was left (Nos. 126 and 129) the remnant of the stomach was 
spindle-shaped, measuring respectively 10.5 and 9 cm along the 
greater curvature. In No. 129 the normal prepydoric thickening 
of the mucous membrane was doubled, and the entire muscularis 
was markedly hypertrophic; also the duodenal mucosa wms notice- 
ably thickened from hypertrophy of the Brunner-gland layer. There 
was no stenosis at the site of the anastomosis. 

In the animals where only the cardia was left (Nos. 141 and 146). 
the stomach remnant was somewhat greater, about one-half of 
the normal size, irregularly rounded, measuring respectively 19 
and 24 cm along the greater curvature. In No- 146 the mucous 
membrane of the cardia appeared to have decreased some- 
what in thickness. There was no stenosis at the site of tlie 
anastomosis. 

In all the four cases the mucous membrane, which was fixed im 
mediately after the death of the animal, showed no structural de^i 
ation from the normal. There was no ulceration or scars from ulcera 
tion. 
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Liver Extracts. 


Preparalion. - From the liver of these animals ^^cts were 
made in the same manner as in our previous investigations (1941). 
Immediately after the death of the animal the liver was removed, 
mapped in linen and oilclotli and, in keeping wth our previous 
experiences, placed in incubator (38^39°) for 5 hours, and then in 
ice-box (+2°) for 14 hours. The liver was then sent to the labo- 
ratory of Medicinalco (this transport took 20 min.) and immedi- 
ately after its arrival here the preparation of the extract was com- 
menced after the method usually employed for the manufactur- 
ing of Iiepsol (the standardized liver extract manufactured by Medi- 
cinalco). 1 cm^ of hepsol corresponds to 5 g of liver. Tlie liver ex- 
tracts were stored by Medicinalco till their use. For control prepar- 
ation we have used Hepsol MCO (made of ox liver) as warrantable 
from our previous clinical investigations. 

The effectivity of the experimental extracts has been tried out 
on 5 pernicious anemic patients. As a rule, only one preparation 
was given to each patient; in exceptional instances, however, a 
patient has been given two preparations. Owing to the difficulty 
in obtaining a suitable patient material, each preparation (ivith 
one exception) has been tried out only once. 

Dosage and Periods of Treatment — Case 1: 5 cm® of the exper- 
imental preparation, given daily by intramuscular injection for 11 
consecutive days. Cases 2 and 3: 10 cm® of the experimental 


preparation given daily on 2 consecutive days, followed by a pause 
of 11 days without any other treatment and without any change 
in diet; then treatment with the control preparation after the same 
principle. Case 4: 10 cm® of the experimental preparation given 
daily on 2 successive days; then, after a pause of 7 days, 5 cm® 
daily for 10 consecutive days; after this, direct change to admin- 
istration of the control preparation, 5 cm® daily, for 12 consecu- 
tive days. This regimen was aimed to resemble the treatment 
employed in Case 1. Case 5: The effect of 2 experimental prepara- 
tions was tried out in succession prior to the control treatment. The 
pause betv^een the injections was respectively 24 and 13 days. The 
first pause was made so long in order to let the effect of the first 
preparation subside before the second experimental preparation 
was injected. For each of the three preparations employed in this 
case the dosage was 10 erf daily on 2 suLssiye dayf 
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Patients. 

All these 5 patients have presented typical sighs of pernicious 
anemia; 3 of them were women, 2 men. Theii.age varied between 40 
and 67 years. Two of the patients had previously been treated for 
pernicious anemia: one had been given Exhepa (IDO) by mouth 
8 days before admission (Case 3); the other had six years previously 
been under a brief treatment with Pylorin (MCO) by mouth (Case 
4). Clinical data concerning each of these patients are given in the 
following. 

Results of the Treatment of Pernicious-anemic Patients with Liver 
Extracts from the Experimental Animals. 

Group I. 

Case 1, 

E. J. Woman, aged 51. Adm. to Dep. VII (Reg. No. 865/40) on 
1/0/1940. Discharged 22/6/1940. 

No previous treatment. Gastric achylia (free acid 0; total acidity C), 
Atrophy of the mucous membrane of the tongue. Hemoglobin 41%. 
Erythrocytes 1.5 million. Color index 1.4. White blood cells 2800 (lympho- 
cytes 14 %). Reticulocytes 4.2 %. Moderate anisocytosis; slight poikiio- 
cytosis. Plasma color 7. Sedimentation test: 60 mm/1 hr. 

Treatment: nHepsol 0 — 25i), 5 cm® daily^ for 11 consecutive days. 



Fig. 1. (Case 1). 

Normal reaction to liver extract (iiHepsol 0— 25») from swine (No. 118) sub- 
mitted to total resection of the fundus and later treated with simultaneous 
peroral and p'arenteral administration of nicotinic acid- 


Recapitulation. 

Liver extract (»Hepsol 0— 25», 5 cm^ daily for 11 days) from a 
fundus-resected svdne (vdth a total observation period of 312 days), 
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which subsequently was given nicotinic acid treatment ~ first 
peroral, later simuUaneousIij parenteral and peroral, respectively for 
138 and 50 days, a period of 188 daj^s altogether — produces m a 
pernicious-anemic patient a reticulocyte reaction and a rise m the 
hemoglobin percentage and erythrocyte count. So the administra- 
tion of nicotinic acid has been able in this swine to compensate the 
loss of the active antipernicious-ancmic principle in the liver that 
normally results from total resection of the fundus on pigs. 


Group II. 

Case 2. 

C. J. M. N. Woman, aged 07. Adm. io Dep. VII (Reg. No. 730/41) 
on 9/8/1941. Discharged 20/9/1941. 

No previous treatment. Scar from amputation of the breast (1932). 
Gastric achylia (total acidity 0 (3 times).) Subictoric hue. Hemoglobin 
42 %. Erjdhrocytes 1.5 million. Color Index 1.3. White blood cells 2SOO 
(lymphocytes 34 %). Reticulocytes 0.2 %. Plasma color 14, Sedimenta- 
tion test; 38 mm/1 hr. 

Trcaimait: 1) sHepsol 1 — 82i>, 10 cm’ daily for 2 days (19/8 and 20/8). 
After a pause of 11 days: 2) Hepsol MCO, same dosage (1/9 and 2/9). 



•7 

2) Normal reaction to 


Adm. to Dop. Ill (Reg. No. 171/42) on 


to resPoHnn nf t . ; r ^ ^29) submitted 
to rescctiou of the fundus and cardia and later treated with nicotinic acid 

peroralhj. Sternal puncture on date indicated by arrow; the findings in Die 
punctate corresponded to the findings in the blood. ^ 

Hepsol JICO. 

Case 3. 

A. M. C. S. Woman, aged GJ. 

3/12/1941, Discharged 7/2/1942. 

p,„ i„ z 

Ada mcd. scaridinav. Vol. CXVI. 
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mentation of the knees. Hemoglobin 46 %. Erythrocytes l 6 m'lr 
Color index 1.4. White blood cells 2300 (lymphocytes 16 %). ReticulociT 
2.5 %. Very marked anisocytosis (average diameter at upper normal limin 
A little later: changes in red blood picture typical of pernicious anemia 
Plasma color 8. Sedimentation test: 31 mm/1 hr. 


Treatment: 1) »Hepsoll — 104», 10 cm® daily for 2 days (13/12 and 14/12) 

After a pause of 11 days: 2) Hepsol (MCO) same dosage (26/12 and 27/12) 



Slight reticulocyte reaction, but no rise in Hb % and erjdhrocyte counts after 
treatment at home with Exhepa (IDO), 11 tubes, in the last 8 days prior to ad- 
mission. — 1) No reaction to liver extract (oHepsol 1 — 104») from swine (No. 
126) submitted to resection of the fundus + cardia and later treated with nico- 
tinic acid first perorally, then parenterally. — 2) Normal reaction to hepsol 

(MCO). 

Recapitulation. 

Liver extract (»Hepsol l-^2», 10 cm^ daily for 2 days), from a 
swine (wdth an observation period of 36.8 days), in which only 11^^ 
pylorus was left after the stomach resection, and which later was 
treated with nicotinic acid — first given perorally, then pdrfU' 
terally, respectively for 92 and 81 days, a period of 173 days alto- 
gether produces no therapeutic effect in a patient suffering from 
pernicious anemia. Immediate subsequent treatment with ordinal) 
hepsol (I\ICO), in the same dosage, elicits a typical blood reaction. 
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Liver extract (»HepsoI 1~104», 10 cm^ daily for 2 days) from a 
swine (with an observation period of 281 days) submitted to the 
same stomach resection as the preceding, but treated only pcroralUj 
with nicotinic acid for 93 days, produced no therapratic effect m a 
patient suffering from pernicious anemia. Immediate subsequent 
treatment with ordinary hepsol (MCO) in the same dosage produces 
a typical blood reaction. 

In the latter case, it is true, the.paticnt had been treated per- 
orally with a liver preparation (Exhepa) just before her admission to 
hospital, but at the time when our experimental preparation was 
given to her, 18 days had already passed since the commencement of 
the Exhepa therapy, and the following reticulocyte reaction had 
only been relatively slight, while the hemoglobin percentage and 
erji-hrocyte count kept oh decreasing. On this account tvc find it 
wwrantable to ascribe a real significance to the outcome of tijc 
parenteral administration of the experimental liver prcjiaration. 
This standpoint is further justifiable according to investigations 
reported by Danieshek & Castle (1934), who found that lepcatcd 
administration (injection) of a large dose of active substance, cor- 
responding in amount to the dosage originally employed, after a 
biief period (5 — 10 days) produces again a reticulocyte reaction. 

From both of our experiments in this group it is evident that 
neither peroral nor parenteral administration of nicotinic acid 
to swine in which only the pylorus is left from the stomach resec- 
tion, is able to prevent the disappearance of tlic antijicrnicious- 
anemic principle in the liver tliat is a constant result of elective 
fundus resection. 


Group III. 


Adm. to Dcp. Ill {Reg. No. .!32/t3) on 1()/1/19.)3. 


Case 4. 

0. H. Man, aged 40. 

Discharged 18/3/1943. 

in Neurology, lids hospital. 

, , f ■ Gastric achylia (free acid 0; total acidity ii), subiclcric. habitus 
suWebrile; grcy-haired Pronounced atrophy of the nuicou.s inombranc 

t o) ^«ngue and extremities. Hemoglobin 

tomphoCTiersTo/T While blood cells 1500 

pympnocyies 54 % , Reticulocytes 0.8 %. Anisocvln<;ic; .,,wi -i ■ • 

dsc a t™n.„gal„o,.los. Plasmn color » SM ^ 

Wassermann negative. Slight albuminuria. ^ ’ 
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Treatment: 1) sHepsol 2 — 111», 10 cm^ daily for 2 days (ll/i and 12/1) 
After a pause of 7 days the same preparation Was given again, this time 5 
cm® daily for 10 consecutive days ( 20 / 1 — 29/1 inclusive). Immediately alter 
this, 2) Hepsol (MGO), 5 cm® daily for 12 successive days (30/1— 10/2 inclu- 
sive). (After this, the treatment was continued for some length of timeRith 
Hepsol fortior and Exopjdorin, With additional good effect.) 




1 

■ 


Ktfwe 

Z-Ml 

0 0 



He( 2 $o[ fudet 

ned 












/ ' * * \ 

' \ 

./ 

1 *\ 

\ 

/ \ 

/ 


JUys 

i 3 S 7 ^ H ii -tl 

Z k 6 % -to -il ik -IS 



Fig. 4. (Case 4)., 

1) Two isolated, rather slight, reticulocyte reactions and a gradual moderate 
rise in Hb % and erythrocyte count in response to administration of liver 
extract (uHepsol 2 — Ilia) in varying doses from swine (No. 146) submitted to 
resection of the fundus + pylorus and later treated with nicotinic acid pann- 
terally, — 2) Repeated slight reticulocyte reaction and further rise in Hb % 
and ery'throcyte count on treatment with hepsol (MCO). 


Case 5. 

L. P. R. Man, aged 59. Adm. to Dep. Ill (no reg. No.) on 21/3/1943. 
Discharged 5/6/1943. 

No previous treatment. Complaints of paresthesias and difficulty in 
Walking (but no definite objective findings). Gastric achylia (free acid 0 
and 0; total acidity 26 and 28). Hemoglobin 45 %. Erythrocytes 1.9 mil- 
lion. Color index 1.2. "White blood cells 3500 (lymphocytes 19 %). Reti- 
culocytes 0.7 %. Considerable anisocy'tosis and poikilocytosis together 
with moderate megalocytosis. Pernicious-anemic changes in the bone- 
marrow (31/3). Plasma color 8. Sedimentation test 34 mm/1 hr. Wasser- 
mann negative. 

Treatment: 1) sHepsol 2 — 111», 10 cm® daily’' for 2 days (3/4 and 4/4)- 
After a pause of 24 days; 2) oHepsol 2 — 99», same dosage (29/4 and 30/4). 
After another pause of 13 days 3) Hepsol (MCO) same dosage (14/5 and 
15/5). 

Recapituloiion. 

Liver extract (nHepsol 2— 111», 10 cm^ daily for 2 days and, 
after a pause of one week, 5 cm^ daily for 10 days) from a swine 
(with an observation period of 322 days), in which only th® cewdid 
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WOE left after the stomach resection and which suhsequcntiy was 
treated with nicotinic acid for 126 days parmiudlij - produces 
two isolated, rather slight, reticulocyte reactions and a 
moderate rise in hemoglobin percentage and ^ ' 

Immediate subsequent treatment with ordinary liepsol (MCO), 
in about the same total amount, induces a similar retico ocytc rcac 
tion and an additional, but more pronounced, rise m hemoglobin 
percent and erythrocyte count. 



Fig. 5. (Case 5). 

l)NormaI reticulocyte reaction, but only a slight and transitory rise in Mb % and 
erythrocyte count on administration of liver extract (»Hepsol 2 — 111») from 
a swine (No. 146) submitted to resection of the fundus -f pylorus and later 
treated with nicotinic acid parenierallg. — 2) No reaction to liver extract (»Hcp- 
sol 2 — 999) from a swine (No. 141) submitted to resection of the fundus and 
pylorus and later treated with nicotinic acid perorally. 3) Normal reaction 
to hepsol (MCO), Arrow indicates juncture of sternal puncture. 

Although the patient clinically has presented a typical picture 
of pernicious anemia (though with early and predominant nervous 
i phenomena), the reticulocyte reaction was only rather slight after 
parenteral administration of the control preparation as well as the 
experimental. The expernuental preparation proved to be weaker 
than the control with regard to the effect on the liemoglobin per- 
centage and erythrocyte count. Further,- it is worth notice that a 
change in the dosage of the same experimental preparation again 
produced a reticulocyte reaction. 

In another pernicious-anemic patient the same liver prepara- 
tion (»HepsoI with a dosage of only 10 cm^ daily for 2 days) 

produces a pronounced reticulocyte reaction but only a faint transi- 
tory rise in hemoglobin percentage and erythrocyte count. Tin’s 
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fact confirms the above finding that the effect of the experimental 
preparation is weaker than that of the control. 

Liver extract (»Hepsol 2 — 99», 10 cm® daily for 2 days) from a 
swine (Avith an observation period of 323 days), which also had only 
the cardia left after the stomach resection, and Avhich — in con- 
trast to the preceding swine — was given nicotinic acid pemally 
for 125 days, produces no effect in a patient suffering from perni- 
cious anemia. Immediate subsequent treatment with ordinary' 
hepsol (MCO), in the same dosage, elicits a typical blood reaction. 

From the experiments with the two preparations it is eAddent 
that parenteral administration of nicotinic acid in stomach-resecki 
animals which only have the cardia left, compensates the disappearance 
of the active antipernicious-anemic principle from the liver that is con- 
stantly reduced by total resection of the fundus. On the other hand, 
peroral administration of nicotinic acid to a pig suhraitted to the 
same operative treatment has no effect on the resulting disappear- 
ance of the active principle from the liver. 


Total Result of the Investigation. 

The experiments performed have given the following results; 

1) The liver extract obtained from a pig submitted to total 
resection of the fundus and aftensurds treated perorally and paren- 
terally with nicotinic acid is proved to be fully effective against 
pernicious anemia in a patientwhen given in thedoseshereemployed. 
This forms a contrast to the findings in previously reported 
studies (1941), which showed that hver extract from total-fundus- 
resected untreated pigs completely lacks the antipernicious-anemic 
principle. In other words, the administration of nicotinic acid 
compensates the loss of active principle in the liAmr which normally 
results from resection of the fundus. Thus nicotinic acid has proved 
to be an important factor in the formation of the antipernicious- 
anemic principle in pigs. 

2) From experiments vdth combined elective resections of flic 
stomach, leaving only the pylorus or the cardia in the animal, 
together Avith postoperative treatment of these animals Avith nico 
tinic acid, peroral or parenteral, it is evident that the above-men- 
tioned compensation depends entirely on the presence of the cardia 
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resion together trith the parcteral administratfon of 
Besides the fundus, then, also the cardia is of .mportanee to the 
deposit (or formation) of the antiperhicious-anemic principle in the 
liver; and in these cases the nicotinic acid effect is exerted only by 

way of the blood stream.- , . 

3) The liver extract obtained from the parenterally mcotmic acid- 
treated animals in which only the cardia is preserved appears to be 
of a lower potency than that of ordinary hepsol (RfCO). 

4) Finally, the experiments have demonstrated that in the 
experimental animals there is no proportionality between the 
active principle content of the liver and the symptoms of the endo- 
genous pellagra produced experimentally. 


Comments on the Formation of the Antipernicious-Anemic 

Principle. 

From our experimental studies reported previously^ and here 
it is e^ndent that the amount of active principle in the liver depends 
on the function of the fundus as well as of the cardia. In contrast 
hereto, other sections of the digestive canal, especially the pylorus 
and duodenum, appear to be insignificant in this respect. Besides, 
the experiments have established that nicotinic acid is of import- 
ance to the formation of the liver principle. Considering what 
significance is to be attached to these observations concerning our 
conception of the formation of tiie antipernicious-ancmic principle, 
two questions arise: 1) the character of tlie demonstrated depen- 
dence, and 2) the site and way of the active principle production. 

In our preceding paper the first of these questions has been 
discussed, and we found it most likely that total resection of tlie 
fundus affects the very formation of the active principle. It seems 
rational to apply the same view to the cardia. But whether the 
formation of the principle is greatly reduced by the resection of 
the stomach region concerned or entirely abolished, is another 
question that cannot yet be decided. For, notwithstanding the 
complete disappearance of the principle in the liver, the respective 
animals have not presented signs of pernicious-anemic changes 
in the Wood. Furthermore, it is yet an open question whether ,ani- 
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mals are able at all to develop a state of pernicious anemia cor- 
responding to the lesion occurring in man. 

As to the second of the questions mentioned, our experimental 
studies have brought about the possibility of a new conception 
which is greatly divergent from the one prevailing so far. At the 
present stage of the investigations, however, the foundation for 
the estimation of this problem is still somewhat insufficient. The 
problem is partly which r61e is to be assigned to each of the two 
regions of the stomach in the formation of the antipernicious-anemic 
liver principle and hence the relation of the two regions, partly how 
the mechanism of the formation of the principle may conceivably 
take place. As to the former problem, two possibilities present 
themselves: 1) Either the fundus and the cardia must he function- 
ally identical, and the cardia will thus be merely a coordinate ac- 
cessorj’’ region for the fundus, or 2) the formation of the active 
principle must take place in tvvo qualitatively different stages, in 
which the fundus probably is the primary decisive factor in the 
establishment of this formation, while the cardia is really more 
instrumental in the formation of the principle. Concerning the very 
mode of the formation of the antipernicious-anemic principle, from 
the observations made so far it seems obvious to assume that the 
fundus is decisive of the lilreration of nicotinic acid from the food 
and its absorption, and that this substance then, by way of the 
blood stream causes the cardia (or possibly the cardia and fundus) 
to form the active liver principle. As yet, however, the entire 
question has to be left unsettled, till the results of additional experi- 
mental investigations are available. 


Summary. 

While, according to our previous investigations (1941), total 
resection of the fundus on pigs with a fairly long observation period 
constantly leads to complete disappearance of the antipernicions 
anemic principle of the liver, an experiment reported here has 
shown that nicotinic acid treatment subsequent to total resection 
of the fundus compensates this loss of the active principle. 

This compensation depends on the presence of the cardia 
together with parenteral administration of nicotinic acid. 
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In swine the formation of the active principle of the liver is 
ascribable exclusively to tlie fundus (primarily) and the cardia 
(secondarily), and nicotinic acid must be of importance to this 
process. 

The experiments Iiere reported have further opened the Avay for a 
new conception of the site and mode of tlie formation of the anti- 
pernicious-anemic principle. 
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Monosymptomatic, Isolated Riboflavin Deficiency 
(Ariboflavinosis) in a Human Subject. 

By 

PER J. WISING 

(Submitted for publication October 12, 1943). 


Lactoflavin, or riboflavin, as the water-soluble, yellow, green- 
fluorescing enzyme, one of the components of the vitamin Bg com- 
plex, is now generally called, was first synthetized in 1935, almost 
simultaneously by Kuhn and Karrer. Recent research, particu- 
larly of Warburg and Theorell and their co-workers, would indi- 
cate that the biologic significance of riboflavin is due to its being 
an integral building stone in the Warburg yellow respiratory fer- 
ment, bound as a phosphoric acid ester to a specific protein. The 
mammal organism seems to be referred to food for its supply of 
riboflavin. The S 3 ’mptoms of riboflavin deficiency in animals 
have long been known. In 1926 Goldberger and Lillie showed 
that the administration of a diet deficient in riboflavin to rats 
caused eye changes, fissures in the angles of the mouth, glossitis 
and a specific dermatitis. Day and his co-workers, O’Brien, and 
Bourne and Pyke demonstrated that keratitis and cataract were 
symptoms of riboflavin deficiency in experimental animals. Buy 
and his co-workers, El Sadr and others observed that the eye 
lesions, exept for cataracts, disappeared when riboflavin was given. 
Gyorgy’-, Copping and Dann proved that the dermatitis caused by 
defiency in this enzyme could be cured onlj'' with riboflavin, not 
with any other factor from the B complex. 
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Our knowledge of the symptoms of riboflavin avitaminosis 
in man is due to the basic research of Sebrell and Butler pub- 
lished in 1938—39. They gave 18 experimental subjects a stan- 
dard diet low in riboflavin content together with cod liver oil, 
thiamine and ascorbic and nicotinic acid. After 94 to 130 days, 10 
of the subjects showed characteristic cheilitis, with first pallor, 
then maceration of the epithelium and fissures in each angle of the 
mouth, glossitis and a scaly, greasy desquamation on a slightly 
erythematous basis around the nasolabial folds, on the alae nasi, 
in the nasal vestibules and, in a few instances, on the external 
ears and eyelids. Four of the 8 subjects who still showed no chan- 
ges on the 130th day were continued with the same diet, and after 
a time three of them also showed characteristic changes. In every 
case the skin changes disappeared within 5 to 47 days, generally 
within 5 to 10 days, on the peroral administration of 1 to 
2 mg of riboflavin per day. If the riboflavin was stopped, the 
symptoms immediately returned, but disappeared again as soon 
as the riboflavin was given. In 1939, Oden, Oden and Sebrell 
published three cases of sporadic human ariboflavinosis. Tlic 
typical skin changes disappeared in three, three and seven 
days, respectively, on the administration of 5 mg of riboflavin 
per os daily. 

Eye lesions, resembling those observed in animal experi- 
ments, were first described in 1940 by Sydcnstrickcr, Sebrell, 
Cleckley and Kruse in 47 cases of ariboflavinosis in humans. The 
patients complained of hypersensitivity to light, lacrimal discharge 
and fatigue and smarting of the eyes. The objective signs were 
mainly pericorneal hyperenua, sometimes progressing with vascu- 
larization of the cornea, interstitial keratitic infiltration and iritis 
with pigmental disorders. Tliese eye lesions, together with any 
skin changes present, disappeared rapidly on the administration of 
synthetic riboflavin per os. In the opinion of Sydenstricker, 
Sebrell and co-workers, riboflavin avitaminosis is not an uncommon 

orm of isolated, uncomplicated deficiency disease, at least in the 
United States. 

M reprds the Scandinavian literature, MouJcngraclit and 
Bichel pomted out m 19« that patients' with a Plmnmer-Vins”„ 
syndrome not seldom showed signs of ariboflavinosis. At w 
rate, they had a number of cases of this kind in which fissures at 
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the angles of the mouth which had resisted all earlier forms of treat- 
ment disappeared when riboflavin was given. In 1941- Lundh and 
Geil examined 61 patients with cheilitis aged between 62 and 89 
years. Fifty of the patients also showed other signs of riboflavin 
deficiency in the form of eye or skin ' changes. Twenty-six of 39 
examined cases had achylia, 7 hypochylia and 4 norinochylia. The 
cheilitis disappeared in over 90 per cent of the cases on the admi- 
nistration of 1 to 15 mg of riboflavin daily, by mouth or in an 
intramuscular injection. 

Experience up to the present would indicate. that the first signs 
of riboflavin deficiency in humans are eye lesions and cheilitis. 
The peculiar, desquamating, seborrheic, eczematous changes in 
the skin of the nasolabial fold generally occur later. As, however, 
I have observed a case of typical eczema of the nasal angle with 
no other signs of ariboflavinosis which recovered promptly on 
the administration of riboflavin, I thought it might be well to 
give a brief report. 


Case Report 

The patient -was a 30-year-old cleaning -woman, R. G. I. N., employed 
at the Karolinska Hospital in Stockholm. Apart from occasional colds, 
she had always been healthy. 

Sometime in the beginning of 1941, she noted for theX'rst time eczetne- 
tous lesions on either side of her nose. She consulted a physician and was 
given an ointment, which had no effect, however, on the eczema. During 
the summer, the lesions disappeared spontaneously. In November 1941 
lesions of the same type developed at the same place as before and gradually 
increased in size. She again consulted a physician and this time was given 
cod liver oil, which had no effect. She was then given yeast (Beveran 
tablets) wdiereupon the eczema disappeared entirely in two weeks. In 
November of 1942 the le-sions again recurred in the same place and con- 
tinousiy increased during the following months. The patient said thatsbe 
had never had any gastritis or gastro-intestinal troubles, and she was newvr 
constipated. She had never been troubled by dysphagia, glossitis or fissure 
at the angles of her mouth, nor by hj'-persensitiviiy^ to light, smarting in lier 
eyes or other kinds of ej^e trouble. She had never had trouble with sleepingi 
paresthesias, vertigo or dj’-spnea on movement. Since 1940 she had eaten 
the standard hospital food, containing quite sufficient vitamins. She dran ' 
behveen 200 and 500 cm^ of milk per day. The war rationing had allo^’«“ 
250 g of butter per week after December 1940, and from September 1911 
to September 1942 one egg per week and from September 1942 to Marc 
1943, half an egg per -week and from then on one egg per week on the ave 




Pic. 1. i: c/cnin in Ihf nn<olnhinl fold, in a ca.c of ariboflavuiosis. The patient's 
ajipcaraiice on May 4, 15)43. 


rape. The oOier oinployoe.. of tlie hospital wJio ate the same food have 
not sh(A\ai .similar or any other doHcioncy synipfom. 

I'l.vamiiialion on Fob. 1, 1943 showed the patient to be in good general 
iomlilion. On either side of the no.se were efflorescences covered with 
greasy ..(’-des, partly ernsled on the right side, ^^hen (he desquamations 
were dried off an erylhomatous foundation was revealed (fig. 1). No other 
shin lesions were present. The. nails sliowed slight longitudinal ridging and 
orcasioiial while spots, but Ibey were not markedly lacking’in lustre, briltle 
nr .'■■nfl. The lip., were normal. There were no fi.s.sure.s at the angles of the 
moiilli. The tongue and gums wore normal. Physical examination revealed 
untiling abnormal in the internal organs. Fluoroscopy showed normal 
he.'trl a!id lung^.. Tiie electrocardiogram was normal. Examination of the 
eyes (Dr. 0. Karpe) revealed normal vision, normal conjunctivae, sclerae 
and conie.ae, no pericorneal liyperemia, no keratitic infiltration, and otlier- 
wise normal mediae, and normal eyegrounds. 

Laboratory studies of the blood showed: llemoglohin 88 per cent; 


r.-il hlnml rnrpusclos 4,000.000; while Idood corpuscles 9,400; Differential 
count normal; Sedimentation rale r> mm in one hour; 0.15 mg of iron, 10. 1 mg 
of ralcimn, 2 mg of pho.splioru.s and 1.19 mg of pyruvic acid ifasling 
v.iluo at rest) per hundred milliliters; negativ reaction to direct van den 
Pergh test, tr.ue on indirect test; bilirubin 0.7 mg per hundred miUilitcrs; 
Ideub ngr.u'h! index L'7; pho.sj.hatasc 3 units; citric acid 21 y per luilli- 
lit. r; dioiesierin 100 mg jmr hundred milliliters; Takala's test negative. 
Lxaminatioj! of the gastric contents showed achylia refractory to hista- 
tnum. Th'^ urine contained no albumin, reducing substance or patholo- 
K.i cornjaments; tin' Ilammarslen and Harrison reactions were negative- 
. 1.0 nri,i Icol sccor.li„E lo Qmck .oliomd 74 % of41,e normal excrc^ 
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Fig. 2. The patient’s appearance on May 10, 1943, after receiving 1 mg ol 
riboflavin intravenously every day since May 4, 1943. 

Because of the possibility of the skin lesions being due to isolated 
riboflavin deficiency, on March 18 the patient was started on 2 rag of 
synthetic riboflavin intravenously per day, the diet being the same other- 
wise. Five days later the lesions had entirely disappeared and the meaica- 
tion was discontinued. Two weeks later slight typical lesions were again 
noticed at the old sites and during the next two tveeks continously increas- 
ed. The patient was then from April 10 given 7500 I. U. of vitamin A, 
1800 I.U. of vitamin D in the form of cod liver oil (Decamin dragees), 12mg 
of thiamine hydrochloride, 200 mg of nicotinic acid amide and 200 mg 
of ascorbic acid + citrin (Tabl. ac.’ ascorb. comp., Pharmaconomia 
Suecica), all per os per day. The nasolabial eczema continued to progress 
day by day. On May 4, the patient looked as in figure 1 . On the same day, 
riboflavin was again administered, 1 mg intravenously per day. Six days 
later, on May 10, the facial skin was again normal (fig. 2). Since May 12 
she has been taking yeast tablets by mouth, but now and then she has to 
add sjmthetic riboflavin for a few days too keep the skin lesions aWay. 
(Oct. 1943). 

There seems to be no doubt that the sldn lesions in this case • 
were caused by riboflavin avitaminosis. Tliey had the appearance 
and situation which Sebrell and Butler and others describe as 
typical of the condition. Tliey did not improve on the siniult^" 
neous administration of cod liver oil, thiamine hydrochloride, nico- 
tinic acid and ascorbic acid, but disappeared promptly on the 
administration of synthetic riboflavin, and returned when the 
latter medicine was stopped. There was no cause to assume that 
the patient’s diet was deficient in riboflavin, but as she showed 
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acliylia refractory to histamine, the defiency symptoms probably 
may have been caused by a disorder in absorption. The case sho^vs 
that riboflavin avitaminosis may be manifested only in eczema 
at the nasal angles Yvithout simultaneous eye symptoms or chei- 
litis. 


Summary. 

A thirty-year-old otherwise healthy woman living on a diet 
containing apparently sufficient riboflavin had typical eczema 
of the nasolabial folds as the only sign of isolated riboflavin avita- 
minosis. Tlie skin lesions did not respond to the administration of 
other vitamin compounds, but disappeared promptly when she 
was given synthetic riboflavin. They recurred rapidly when she 
stopped taking the riboflavin, and again disappeared immediately 
it was re-administered. The patient had achylia refractor^'’ to his- 
tamine and thus the deficiency was probably attributable to 
defective absorption. 
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Uber die rheumatische Mesarteriitis pulmonalis. 

V0!1 

PEKKA BRUMMER. 

(Bei der Rcdaklion am 1 Oklobcr 1943 cingcgangcn). 


Wie Kugel und Epstein (1928), Gray iind Aitken (1929) sowe 
Chiari (1930) palliologiscli-analomisch fcstgestellt haben, sind im 
Zusammenhang init Infektionskranklieilen neben Myokarditis 
enlzundlicbe Veranderungen aucb in der Wand der Arteria pul- 
monalis anzutreflen. Diesc Prozcssc treten vorwiegend in der Media 
auf und entsprecbcn pailiologiscli-anatomiscli den bei rheuma- 
tiscber Mesaortitis vorkommcndcn. 

Da die infolge Mesarteriitis gescbadigte Gefasswand niclit 
ebenso gut wie eine ungescbadigtc dem in kleinenKreislauflierr- 
schendcn Druck widcrsteben kann, tritt leicbt eine Erweitening 
der Art. pulmonalis ein. Wenn diese Erweitening grosser ist und 
besonders wenn sie die unmittelbare Uingebung des Pulmonalosti- 
ums bctrifft, werden die Pulmonalklappen scblussunfabig und es 
entstebt die von Pawinski (1894) und spater u.,a. von Scberf (1930) 
beschriebene, relative Pulmonalinsuffizienz. In einigen wenigen 
Fallen kann die Erweitening aucb zur Entstebung eines Pulmo- 
nalaneurysma fiibren. 

Diese Veranderungen entwickeln sicb leicbter, wenn der Druck 
im kleinen Kreislauf zugleich gesteigert ist, denn die Drucksteige- 
Tung kann scbon allein eine Erweiterung dcr Pulmonalarterie ver 
ursachen. Gewdbnlicb vorkommen entzundliche Wandschadi 

gungen der Art. pulmonalis undgesteigerterPulmonaldruckgleidi 

zeitig bei rheumatiscben Mitralfeblern; im Zusammenbang 
diesen ist aucb das Bild der relativen Pulmonalinsuffizi'^i'^ 
•eigentlich bekannt. 
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senkung ist bei alien beschleunigt, bei 49 von ihnen auf iiber 5o 
mni/l Std., Arthralgie ist bei alien vorgekommen, eine objektiv 
festgestellte Schwellung in den Gelenken "wiederum ist bei 6*) 
Fallen angetroffen worden. Die Dauer der Krankheit hat z^viscllcn 
einem Monai und einem Jalir gescbwankt und dursclinittslich 5 
Mon. betragen. 

Ferner gehoren zu dem Material 70 Falle, in denendiePatienten 
nach anamnestisclien Angaben zuvor an Gelenkrheumatismus 
erkrankt waren, obgleicli sie diesmal wegen anderer Krankheiten 
behandelt warden sind. Seit der Polyarthritis der Patienten ist 
eineZeit von einem halben Jalir bis zu zwanzig Jahren oder durcli- 
schnittlicb 5.5Jalircn verstricben. Bei ctwa der Halfte der Falle 
sind seit der Krankheit bochstens 3 Jahre und bei etwa hocli- 
stens 5 Jahre vergangen. 

Da die Beurteilung dcr aufgetretenen klinischen und rontgeno- 
logischen Pulmonalveranderungen, vorwiegend die Entscheidung, 
wann der zweite Pulmonallon als pathologisch akzentuiert zu 
betracbten sei, in Grcnzfallen schwer und von der subjektiven 
Auffassung des Vcrfassers abbangig ist, gehort zum Material nekn 
Gelenkrheumatismusfallen und ihren Folgezustanden ein auf 
gleichen Grundlagen beurtciltes Vergleicbsmaterial, das geeignel 
ist, die objektive Beurteilung der Bedeutung der festgestellten 
Veranderungen zu erleichtern. 

Das Vergleicbsmaterial umfasst 200 Falle, und zwar ohne AYalil 
alle Patienten ausser den an Gelenkrheumatismus, jMyokarditis 
und Pneumonic Erkraidetcn. Von den wichtigsten der in dieser 
Gruppe auftretenden Krankheiten scien folgende genannt: ver- 
schiedene leichte akute Infektionen bei 46 Patienten, epideniische 
Hepatitis bei 23, Pleuritis bei 13, Malaria bei 13 und Nephritis bei 6. 
Wegen Magenkrankheiten sind 22 Patienten behandelt worden, 
an Lungenasthma sind 4 und an Lungenemphysem 5 erkrankt 
gewesen. Der Blutdruck ist bei 4 Patienten gesteigert gewesen. 
Nervose Herzbeschwerdcn haben in 10 Fallen und Neurasthenie 'u 
12 die Hauptkrankheit ausgcmacht. 

Die Verteilung des Materials nacli dem Alter geht aus Tabelle 1 
hervor. 

Wie aus der Tabelle ersichtlich, besteht der Hauptteil des Mate 
rials aus 18 — 35jahrigen. Die Gelenlerheumatismusfalle sind 
■durchschnittlich etwas jungerem Alter, wie auch zu ersvarten 
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Tabelle I. 


Die Verleilung der Materials nacli dom Alter. 



Alter in Jalircn 



18—20 

21—23 

24—26 

27—29 

30—32 

33—35 

36—38 

39-41 

42< 

Polyartliritis' 
material . 

" ' 

38 

24 

19 

16 


18 

7 

5 

1 

Vergleichsr 
material . • 

35 

25 

32 

27 

32 

18 

15 

9 

7 


Der Unterschied ist jedocli zu gering, um von praldisclier Bedcu 
tung zu sein. 


Klinische Befunde. 

Die bei der verschiedenen Gruppcn dcs Materials fesigeslclHcn 
auskultatorischen und rontgenologisclien Pulmonalvcranderungen 
gehen in den Hauptpunkten aiis Tabelle 2 bcrvor, Bei Bctrach- 
timg der Ergebnisse bat man sicb daran zu erinncrn, dass von den 
Gerauscben nur diejcnigcn bcrucksicbtigl worden sind, die. cnt- 
weder aussclilicsslich oder am deullicbslcn iiber der Pulmonalis 
zu borcn gewesen sind. 

Im cigcntlicben Gclenkrlieumatisniusmalerial sind lA % aus- 
kultatorische, oft allerdings sclnvacbc Pulmonalverandcrungcn 
festgestellt worden; bei dicsen alien ist dcr zwcilc Pulmonalton 
deutlicbcr als gcwdbnlicli akzentuiert gcwesen, bei elwa % oder 
etwas mebr als dcr Halfte vomganzcniiraterial liaisicb aussenlcni cin 
systoliscbes Gerausch iiber dcr Pulmonalis vernebmcn lassen, cin 
diastolislies Gerausch ist nur bei 10 % festgesteiit worden. Ront- 
genologiscbe Pulmonalverandcrungcn sind bei Durcldeuchliing 
bei fast der Halfte wabrnehmbar gewesen; bei deni grossten Tcil 
dieser Fallc bat im -vertikalen und recblcnscbragcn Durcbmesscr 
eine Vorwdlbung desPulmonalbogensund meistens ausserdem darin 
lebbafte Pulsation beobacblct werden kdnnen; in cinigen Fallen 
haben sich die festgestellten Beobaebtungen nur auf die gesteigertc. 
Pulsation im Pulmonalbogen bescbrajilct. In den Fallen, in dmicn 
rdntgenologiscbe Veranderungen aufgetreten sind, haben sicb die 
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Tabelle II. 


Festgestellte auskaltatorisdic und rontgenologisdie Pulinonalveranderungen, 



Polyarlhritis- 

fallc 

— 

Folgc- 

zustande von 
Polyarthrit. 

Vergleichs- 

matwrai 


Anzahl 

% 

Anzahl 

0/ 

/o 

Anzahl 

0/ 

/o 

Auskullalorischc Veranderungen 








Insgesamml Veraiulcrinigcn 

Der zweite Piilnionalton akzcn- 

57 

74 

30 


43 

19 

9.5 


57 

74 

28 


40 

19 

9.5 

Systolisches Gerausch iiber der 



42 

55 

18 


26 

11 

5.5 

Diaslolisclie Gerausch iibcr der 


Pjilmnnnlis * 

8 

10 

— 








Rontgenologischc Vcrunderiingcn 







Insgesanit Vcraudcruiigeu .... 

31 

44 

12 


17 

7 

3,5 

Pulmonalbogeu vorgewolbt 
Lcbhaftcrc Pulsation im Pulino- 

29 

38 

10 


14 

■ 

2.5 

nalbogen 

30 

39 

11 


16 

m 

3.5 


auskultatorischcn cleutlicher gezeigt. Audi der Pulmondbogen 
aller der Patienten, bei denen ein diastolisdies Gerausch horbar 
gewesen ist, liat eine Vorwdlbung aufgewiesen. 

Nimmt man die Hohe des Scnkungswertes als Massstab fiir die 

Sdiwere der Krankheit, so sind die VcranderuHgen unverkennbar 

allgemeiner in den Fallen, in denen der Senkungswert uber 50 mm/1 
Std. ausgemadit bat, denn in dieser Gruppe sind bei 43 von 49 
Fallen auskultatorisdie Veranderungen angetroffen worden; ist 
die Senkung wahrend der Kranlcheit nicht auf diesen Betrag be- 
schleunigt, so ist das entsprediende Verhaltnis 14 von 28. Zvisclien 
den febrilen und den wahrend der ganzen Zeit afebril gebliebenen 
Fallen besteht dagegen kein Unterschied, denn unter ersteren sind 
bei 41 von 55 und unter letzteren bei 15 von 22 auskultatorische 
Veranderungen anzutreffen gewesen. Wie aucb zu erwarten, ist 
das Alter des Patienten in gewissem Masse von Einfluss auf das 
Auftreten der festgestellten Veranderungen; so sind unter den 
unter 26jabrigen bei 33 von 40 und unter den fiber 26iabrigen bei 

24 von 37 auskultatorische Veranderungen wabrgenommenworden. 
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An auslcultatoriscliejiVerandcrungcn ist, wie man hat fcststel- 
Jen konnen, eine Afeentuierung dcs kweiten Pulmonallons m 36 
Fallen wahrend der Kranldicit hervorgetreten; m 16 Fallen isi sic 
bei klinischer Bessenmg der Kranldicit wedcr versclnvundcn, so 
dass sie, als der Patient das Krankenhaus verliess, mir bci 41 Kran- 
ken Oder 58 % vorgekommen ist. In 18 Fallen ist der ZAVcilc Pul- 
monalton wahrend der ganzen Zeit dcs Aiifenthaltes im Kran- 
kenhaus akzcntuiert geAvesen, bci cinem grossen leil anch dicser 
Patienten ist das jcdoch Avahrschcinlich dnrch die Krankbcit ver- 
ursacht gewesen, denn oft ist scil Beginn der Kranldicit bis zu 
einem Monat vergangen, bevor cine genaue Herzunlensucliung 
ausgefiihrt worden ist. Ein systolischcs Gcriuisch ist bei 30 Pati- 
enten erst Avahrend der Krankbcit aufgctreten und cbenfalls in 30 
Fallen oder bei 39 % nach Heilung der Krankbcit stiindig vcrlilic- 
ben. Ein diastolisches Graiisch i.st in 6 Fallen ZAA’eifellos diirch die 
Krankbcit bcAvirkt Avorden, in 5 ist cs Avlibrcnd der Gene.snng gc- 
scliAAamden. Rontgcnologische Veranderungen haben sich, Avic fest- 
gestellt, in 19 Fallen im Vcriaufc der Krankheil cntAvickcll, in 13 
haben sic mit der Krankbcit aufgchorl, so dass in 21 oder bei 27 % 
lileiliendc Veranderungen anzulrcffen sind. In 10 Fiillcn sind die 
rontgenologischcn Veranderungen konstantgcAvcscn, die erste Rdnt- 
genuntersuchung ist jedoeb meistens mcbrcrc Monaie. nach Beginn 
der Krankbcit ausgefuhrL Avorden. Als Zusammenfassung kann .also 
festgcstellt Averden, dass bei der Entlassung der Patienten aiis deni 
Krankenhaus die Haufigkeit der auskuUatorischen Veranderungen 
Amn 74 % auf 58 % und die der rontgenologischcn von- 44 % auf 
27 % abgenommcn hat. 

Nebcn den Puhnonalvcrandcrungcn sind in vielcn Fiillcn 
auskultatorische, ronlgenologisclic und clcktrographischc Zcichcn 
von allgemeiner Myokarditis festgcslclit Avordon. 

Unter den zuvor an Gelenlcrhcuinalismus Erkraidilen trclcn 
nacli Tabelle 2 bci 43 % auskultatorische und lici 17 % vontocno- 
logische Veranderungen auf. Bei den Fallen, in denen scil der 
Kranleheit Aveniger als 3 Jahre vergangen sind, haben sich crslerc 
unter 38 Patienten bei 22 und letzterc bci 11 gczeigt. Ist seit der 
rankheit langere Zeit verslrichen, so ist das enisprecliendc ^^cr- 
haltms 8 und 1 von 32, so dass also die Veranderungen iinmer sel- 
te.er ,vcrden, jc langere Zeit der Krankhoit vcrgang:n ist 

Im Vergicchsmaterial ist einc Akzcntuienmg dcs zweiten Pul- 
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monaltons in 19 von '200 Fallen festzustelleri, ein systolisches 
Gerausch ist etwas seltener. Unter diesen ist in 1 Fall offenbar die 
Lungenemphysem des Patienten der Anlass zu den Veranderungeh 
gewesen; 3 Patienten sijid friiher an Pneumonie und 1 an Myokar- 
ditis erkranl^t gewesen, so dass es sich bei ihnen um den Folgezu- 
stand einer alten Mesarteriitis handeln kann. Eine interessante 
Gruppe bilden 5 Falle, in denen die auskultatorisclien Veranderun- 
gen bei an epidemischer Hepatitis Erkrankten auftreten. In An- 
betracht der Anzahl der Hepatitisfalle (23) im Material wirkt die 
Haufigkeit der Veranderungen in der Gruppe grosser, als reinerZu- 
fall verursachen konnte, so dass es moglich ist, dass auch bei Hepa- 
titiskranken durch Entziindung bedingte Veranderungen in der 
Pulmonalarterie anzutreffen sind; die Frage erfordert jedoch an 
einem umfangreicheren Material ausgefuhrte Beobachtungen, um 
entschieden werden zu konnen. Bei den restliclien 9 Fallen ergab 
sich keine den obigen ahnliche Moglichkeit, die auskultatorisclien 
Veranderungen zu erklaren; unter diesen fanden sich 4junge,unter 
20jahrige Astheniker, deren Pulmonalveranderungen offenbar 
gleicherweise einzuschatzen sind wie die von Kindern, bei dener 
Akzentuierung des zweiten Pulmonaltons und systolisches Ge- 
rausch bei der Pulmonalis geradezu physiologisch sind. — Rbnt- 
genologische Veranderungen treten im Vergleichsmaterial bei nur 
etwa 3 % auf. 


Besprechung der Ergebnisse. 

Nach den Ergebnissen ist es klar, dass im Zusammenbang nut 
rheumatischer Polyarthritis allgemein auskultatorische und ront- 
genologische Pulmonalveranderungen anzutreffen sind. Unter die- 
sen Veranderungen, die in vielen Fallen allerdings gering sind, ist 
die Akzentuierung des zweiten Pulmonaltons am haufigsten; ebi’as 
seltener ist bei den Pulmonalldappen ein systolisches Gerausch 
sowie im Pulmonalbogen rontgenologische Veranderungen anzu 
treffen; dagegen tritt ein auf Pulmonalinsuffizienz hinweisendes 
diastolisches Gerausch nur bei einem kleinen Teil des Materials auf. 
Diese Veranderungen schwinden teilweise • bei der Genesung; 
einem betrachtlichen Teil der Patienten lassen sie sich jedoch auch 
noch lange nach der Krankheit feststellen, obgleich ihre Haufio 
keit mit der Zeit allmahlich deutlich abnimmt. 
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Dass diese Veranderungen wirklich als durch rl^umalischc 
fektioE liervorgerufen zu gelten haben, wird durch ihrc im ^ erhalt- 
nis zum Vergleichsmaterial jjm ein Vicifaches grdssere Haufigkeit 
wie auch dadurch bezeugt, dass sic wie in den nieislenballennacb- 
gewiesen, wahrend der Krankheit ejilslandcn sind. 

Was die Atiologie dieser Veranderungen angehi, so kann der 
Anted etwaiger rheumatischcr Pulmonalklappenfchlcr olme weilc- 
res wegen ilirer Seltcnheit unbcrucksichiigl bleihen, denn z. B. 
unter den 897 von Weckcrie obduzicrlen Endokardiiisfallen war- 
den nur bei 1.6 % Veranderungen in den Pulmonalklappcn fesl- 
gesteJIt, und nur bei 0.6 % iraien sic ausscblicsslicli in den Pul- 


monalklappenauf. 

Als einzig moglicber aiiologisclier Faklor bicibt somit nebcn 
einer entziindliclien Wandschadigung der Puhnonalarterie ein 
gesteigerter Druck im kicinen Krcislauf. Da die Paiienlcn koine 
Lungenkrankenheilen aufwicscn, kdnncn die Ursache dcs Ictzlcren 
wohl nur Mitralfehler odcr schwere, auf die Jinkc Kainincr bc- 
schranlite myokarditisclic Veranderungen und durch sic vcranhisslc 
Linksinsuffizienz in Beiracht gczogen wcrdcn. Doch kominl kcinc 
der beiden Moglichkeitcn bei mcinem MaLcrial in Fragc, denn wic 
oben angefiihrt, sind auch allc zwcifelliaflcn I^Iitralfchlcrfallc von 
meinem Material ausgeschlossen und die cntzundlichcn Myokard- 
schaden veranlassen wie bekannt nur scllen Linksinsuffizienz. 

Somit kann es als ziemlich sicker gelten, da.ss die festgestellten 
auskultatorischen und rontgenologischen Veranderungen durcli 
entziindliche Prozesse in der Media dor PulmonalarLcric und die 
durcli sie entstandene Erweiterung der Arleric vcrursacht sind. 
Diese Erweiterung ist meistens jcdoch verliallnismassig goring 
gewesen, so dass sick nur in wcnigcn Fallen einc vorubergchcnde 
relative Pulmonalinsuffizienz enlwickell hat. Die Veranderungen 
bleiben in vielen Fallen aucli nach dcr Kraiddieit nocli jalirelang 
bestehen. Im Vergleick zu entspreckenden, im Zusammenkang mil 
Pneumonie anzutreffenden Veranderungen sind die bei rlicuma- 
tiscker Infektion auftretenden sckwacker ausgepragt, was auch zu 
verstehen ist, da bei Pneumonic teihveisc die durcli den erschwer- 
ten Lungenkreislauf verursachte Steigcrimg des Pulmonaklruckes 
gewiss als weiterer Faktor wirkt. Da die Mesarlcriitis pulmonalis 
nur einen Teil der allgemeinen Myokarditis ausmacht, kann man 
erwarten, dass sie aucli im Zusammenkang mil anderc Infcktions- 
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Icranklieiten ailftreten; einen interessanten Hinweis in diese Ricfi 
tung geben die Hepatitisfaile des Vergieichsmaterials. 

Die festgesteilten Veranderujigen sind nicht von grosser 
funktioneller Idinischer Bedmtung, wold aber sind sie diagnoslmh 
von Wichtigkeit. 

Da die Mesarteriitis pulmonalis eine verhaltnismassig leicht 
auskultatorisch iind rdntgenologisch erkennbare Teilkrankheit der 
allgemeinen Myokarditis ausmacbt, erleichtert sie deren Diagnose 
vorwiegend in den Fallen, in denen die Diagnose mit einfachen Wi- 
nischen Hilfsmitteln auszufuhren ist. 

Diffcreniialdiagnostisch ist die Kenntnis des Krankheitsbildes 
der Mesartriitis pulmonalis besonders in unsicheren Mitralfeliler- 
fallen wichtig. Besonders bei Myokarditis kann das Zusammen- 
treffen von der durcli Mesartriitis verursachten Akzentuierung des 
zweiten Pulmonaltons mit einem an der Spitze oft bdrbaren, systo- 
lischen Gerauscb leicht zur Felddiagnose eines beginnenden Mitral- 
fehlers fiihren. 

Als Zusammenfassung der obigen Ausfiibrungen kann feslge- 
stellt werden, dass bei an rheumatischer Infektion Erkrankten oft 
auskultatorische Pulmonalveranderungen anzutreffen sind, und 
zwar eine Akzentuierung des zweiten Pulmonaltons sowie ein systo- 
lisches und bisweilen ein diastolisches Gerauscb riber der Pulmona- 
lis; ausserdem kann dabei in vielen Fallen rontgenologisck eine 
Vorwdlbung des Pulmonalbogens und in ihm eine lebhafte Pulsa- 
tion festgestellt werden. Die Veranderbngen sind teils schnell vor- 
iibergeliend, teils bleiben sie nach der Genesung bestehen, docli 
verschwinden sie allmahlich im Laufe der Jahre. 

iSTach Verfassers Ansiclit berulien diese Veranderiingen auf den 
von Kugel und Epstein usav. pathologisch-anatomiscli festgestell- 
ten, mit Myokarditis anzutreffenden, entziindlichen Veranderun- 
gen in der Media der Arteria pulmonalis und auf einer dadurcli 
bedingten Erweiterung derselben. 

Da diese Mesarteriitis pulmonalis nur einen Teil der allgemeinen 
Myokarditis ausmacbt, erleichtert sie deren Diagnose; ausserdem ist 
die Kenntnis dieses Kranleheitsbildes vorwiegend bei beginnenden 
rbeumatiscben Mitralfehlern differentialdiagnostisch wichtig- 
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Treatment of Undulant Fever with Sulphapyridine. 
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Chemotherapy in brucelloses is not new. Already long before 
the discover}' of tiie sulphonamides allempfs liad been made with 
chemotherapy in different forms and with a very var}dng success. 
Especially gold-, silver-, arsenic- and bismuth preparations had 
thereby been used. After the sulphonamide therapy had been 
introduced, attempts Iiave been made with sulphanilamide as 
well as sulphapyridine and sulphathiazolc. 

A fairly numerous literature is at hand concerning the effect 
of the sulphonamide preparations on Brucella in vitro and in vivo. 
Summarily may be said that most investigators are of the same 
opinion that sulphanilamide has a true bactericide and bacterio- 
static effect; on the contrary varies the opinion as to its effect 
in vivo (on infected Guinea-pigs). Nevertheless seems in most 
cases the content of bacteria in the spleen to be less in treated ani- 
mals than in the animals used for control (sometimes a totall) 
sterile spleen is found). 

As to the effect of the sulphonamides on brucellosis in man a lot 
of communications are present mostly concerning one or some few 
cases. From these communications it is evident that a decrease 
of temperature in connection with the therapy is often attained 
and in several cases even a persistent ap}’Texy. Neumann bad 16 
recovered cases of 20 cases of melitensis, treated with sulpbanil 
amide. Debono had 6 feverless ones (of which 3 had recidivations) 
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out of 25 cases of melitensis JorsiW l.as procured 
about 173 danisli cases of undulant fever, treated mth sulpliunil- 
amide. of tvliicb 38 per cent became persistently teverlcss OTtlim 
a fortnight. He concludes that the effect of sulphamlamide on 
undulantfever is still difficult to value, thatthcthcrapyof sulpliarol- 
amide is at any rate far from unfailing, but anybo^Y advisable 

as long as no better remedy is to be bad. 

The communications about therapeutic experiments with 


sulphapyridine and sulphathiazole are considerably more sparse, 
though stray cases with opportune result are mentioned. 

At the medical clinic of the Karolinska sjukhuset three cases 
of serologically verified undulant fever (klorbus Bang) have been 
nursed, which all have been treated with sulphapyridine. 


Case 1. Male, 38 years old, who on admission hart an vimlulanl fever 
since one week. No reliable effect of sulphaniiamide. A great fall of tem- 
perature was on the contrary obtained by sulpliapjTidinc in pneumonia 
dose, which nevertheless had to be slopped because of malaise. At a new 
attempt a quick fall of temperature and a rapialy entering feverlossness. 
No recidivation after the discharge. The patient continued at home with 
sulphapyridine in decreasing doses for 1 month. 

Case 2 . Male, 45 years old, who on admission had an undulant fever 
.'ince r month. Sulphapyridine in pneumonia dose procures a Icmperalure 
fall, but is dismissed (malaise). A new attempt is followed by a slow de- 
crease of temperature. After his discharge from the hospital the patient is 
feverless; no recidivation. 

Case 3. Male, 48 years old, with an undulant fever since 3 weeks on 
admission. Sulphapyridine in pneumonia dose procures a hasty fall of 
temperature. The patient continued for about 6 wce!:s w'ith sulphapyridine 

in small doses (hvo grammes, later on one gramme a day). No recidiva- 
tion. 


bummary. 

The author mentions earlier .attempts wdth sulphonamidc 
therapy m brucelloses and relates after that 3 cases of undulant 
ever, , which have been treated mth suiphapjTidinc and soon 
become lastingly feverless. A remarkably rapid fall of tempera- 
ture has been observed in two of the cases (1 and 3). On account 
0 the occurring recidivation of fever in Uvo of the cases (J and 2) 

3 ? a prolonged modi 

cat, on vatb slowly reduced doses seems to be rccommendobic 
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Ulcerative colitis after X-ray treatment for cancer 

of uterus. 


By 


J. ENGELBRETH-HOLM. 

(Submitted for publication September 23, 1943). 


Among 100 autopsicd cases of carcinoma of cervix in the Ra- 
dium Station, Cop erdiagen, in tiie period of 1939 — 1943, themiler 
has had occasion to observe four in wiiich death was due to 
ulcerative colitis that developed after institution of X-ra)' treat- 
ment. 

As these cases appear to throw some light on the mechanism 
of development in such forms of colitis, it will be appropriate to 
report them here. 


Case 1. 

Woman, aged 73. (Reg. No. 2137S). 

Two j'ears before admission, carcinoma of the left breast, Which 
amputated. Otherwise past historj' of good health, especially absence 
of gastro-intestinal sj'mptoms. Now she Was admitted for carcinoma o 'C 
cervix, stage III, with a large infiltration on the anterior aspect o 
sacrum. Rectum not inAmlved, . . 

Palliative X-ray treatment Was given, altogether 4800 r througi 
anterior, two lateral and four posterior pelvic fields. The entire peno 
treatment was 36 days. , 

On the day after discontinuance of the treatment, the patient su en^ 
had diarrhea, AVith 10—12 thin stools. She AVas given opium, but ^ 
hea persisted, and fever set in (38—39°). She kept passing 2—4 stm c 
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stools With an admixture of pus daily. Her condition Was 
rapidly, and abdominal pain set in; decubitus appeared, and the patient 

died one month after the onset of symptoms. 


■ Autopsy (143/39) revealed an ovoid cancer 0 / fhc cervix (2x3 
cm) which did not involve the surrounding tissues, in particular 
not the rectum. In addition, the colon presented some verj' pro- 
nounced changes throughout. The entire wall was greatl}^ thicken- 
ed and surrounded by firmly infiltrative masses of connective 
tissue which fastened it to the surroundings. The wall measured 
about 3 cm in thickness. 'Die entire mucous membrane was the 
site of ulcerations, the bottom of which was made up by the nnis- 
cularis. In the ascending colon the ulcerations were small and 
scattered, while in the transverse and descending parts the ulcera- 
tions are confluent, forming large map-like defects with thickened, 
necrotic and pus-covered margins. Between the extensive ulcera- 
tions remnants of the preserved mucosa Avere seen as irregular is- 
lands and bridges. In the rectum the ulcerations Avere cA'cn more 
pronounced, and liere the Avail of the gut Avas greatly thickened and 
densely infiltrated. 

Other autopsy findings: Purulent bronchitis, hypertrophy of 
the heart, atherosclerosis and stasis of the organs. 


Epicrisis: A Avoman, aged 73, on Avhom the left breast Avas 
removed previously on account of cancer, is gi\’'en palliative treat- 
ment for cancer of cervix Avith 4800 r in 26 days. On the day after 
the conclusion of this treatment diarrhea sets in aatUi purulent 
stools; her conditions is getting aawsc gradually, and she dies one 
month after the onset of symptoms. 

Autopsy rcAmals the classical picture of ulcerative suppurative 
colitis, immlving the entire colon, most pronounced in the rectum, 
ess in the ascending colon. 


Case 2. 

Woman, aged 46. (Reg. No. 22943.) 

At the age of 20, syphilis treated AVith salvarsan. Wa.ssennann lec 
now negative. Never intestinal symptoms before, 6 months before admh 
on urinary incontinence; 4 months before, pain over loins AVhich w" 
staa^rv" Jjinihago. Now she ivas admitted for carcinoma of the corvh 
stage IV. Examination revealed stenosis of the rectum corresnomuL 1 
a periproclal infiltration. No sign of ulceration in the r’ecli n ^ ^ 
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The iialient \\'ap given combined X-ray and radium trealment, alio, 
golher lion milli-Cnrie lioiirs intratiferino and in the vagina, togefer I 

^vith a total of 11200 r in 37 day.'; through llie msual fields: two anterior f 

t\Vo lateral ;ind four jro.sterior. Four day.s after discontinuance of the (real! s 
incut the patient had fever and pain in the rectum; the bowels were then ^ 
moving. sluggi.shly, and there Was no mucu.s or blood in the stools. TWodavs 
later, profuse diarrhea .set in and fiom now on, the inle.siinal phenomena 
and abdominal pain Were increasing in inlen.sity, with »-r-6 stools a day, 

The temperature rose, the abdomen became tense and tender, paralyiic 
ileus develoiied, and the jiatienl died three week.s after the onset of inlcs- 
linal .symptoms. 

Aulopsij (132/10) showed complete healing of tlic uterine wound 
with cicatricial changes Imt no renmant of tumor ti.ssuc. 

llio entire colon Avas firmly adherejit to the surroundings 
through fibrinous adhesions, detaching of the gut, several peiiora- 
lions were seen, measuring up to 2 — 3 cm. llic serosa was inten- 
sely red, congestive and. as mentioned, covered with fibrin. On 
ojicning of the colon itinuinerahlc small and large, confluent, deep 
ulcers Were seen everjwvlu're, leaving merely some anastomosing 
ridges of mucosa helween the defects, several of which were per- 
forating. In addition the rectum was greatly thickened, measuring 
2—3 cm, consisting chiefly of ocdcmalous, firm, pcriproclal con- 
nective tissue. 

Other aulop.sy findings: Diffuse peritonitis; oedema of tk 
lungs; acute splenic tumor and parenchymatous degeneration of 
the liver. No evidence of syphilis. 

Epicrisis: A woman, aged 46, with a past history of sjTW'k 
is treated for cancer of the cersdx Avilh radium emanation (UOO 
milli'Curie hours) and X-rays (11200 r in 37 days). After this 
a severe attack of colitis sets in, which is complicated hy perito- 
nitis and ileus, terminating fatally after 3 AA’eeks of illness. Autopsy 
shoAved that the cancer had disappeared, and it rcA'calcd an extra- 
ordinarily scATre ulceraliA'c colitis, invohdng the entire colon, 
Avith multiple perforations and peritonitis 

Case 3, 

. Woman, aged 38. (Reg. 23671.) 

For the past 20 years, dyspeptic complaints, AA'hich are checked bj a 
moderate dietetic regimen. In the last 3 months symptoms of cancer 
ihe cervix (hemorrhage, pain under the loins). 
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The patient %vas treated With radium (1600 milh-Cune horns) aid 
X-rays (11200 r) in 49 days through the two anterior, two lateral and f u 
posterior fields. During this treatment, transitory pulmonary phenomena 
appeared (stitching, coughing and a few friction sounds) together With 


Towards the end of the treatment (during the last 4 days) the patient 
had diarrhea and Was loosing weight.. The diarrhea continued (about 4 
stools daily), and the feces contained pus but no blood. The temperature 
rose, and the patient died 9 days after the onset of intestinal symptoms. 


Autopsy (20/41): Besides the cicatricial changes in the uterus 
also evidence of a remnant of the tumor was found. In addition, 
miliary tuberculosis and a few anthracolic tuberculous foci were 
seen in the lungs. Tlie larger as well as the not particularly numer- 
ous miliary foci were found on microscopy to be partly fibrous. 
Further, the colon presented the following changes: No clianges in 
the ascending and transverse colon but the entire descending was 
the site of close-packed pus-covered small ulcers, especially along 
the taeniae, with swollen hyperemic edges. The ulceration extend- 
ed down in the rectum as innumerable small, sharply punched-oul, 
defects in the mucous membrane. No changes were scon in the 
perirectal and pericolic tissues. The ulcers did not resemble tuber- 
culosis, and on microscopy they wava found to be quite unspecific 
(see below). 

Epicrisis: A woman, aged 38, with a past history of insignifi- 
cant dyspeptic complaints is admitted for cancer of the cermx, 
for which she is given combined radium and X-ray treatment 
(1600 milli-Curie hours and 11200 r). Under this treatment she 
has vague transitory symptoms in the lungs and diarrhea with puru- 
lent stools. Tlie temperature rises and she dies 9 days after the onset 
of the symptoms. 

Autopsy shows a moderate, partly healing, miliary tuberculosis 
of the lungs, together with ulcerative colitis, limited to the descend- 
ing colon and rectum. 


Case 4. 

Woman, aged 51, (Reg, No, 30G62,) 

toms for about one year. ’ ^ ^ ^ ^ ^ ^5'” 

S3 ~ Acta med. scandinao. 


Vol CXYl. 
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She \Vas treated as usual willi radium and X-rays, respectively iioo 
milli-Curic liours and 8800 r through tlie two anterior, two lateral and Jour 
posterior fields. The Ircatmcnl lasted 32 days. On the 28th day thepatj. 
cnt had diarrhea which kept increasing in severity; it Was checked tempora- 
rily 'With opium; the temperature was rising and the patient died 14 davs 
after the onset of the intestinal s5'mptoms. 

Autopsy (95/d3) sliowcd carcinoma of the cervix infiltratino 
the parametria but not tlic rectum. Tlic entire colon was the site 
of extensive changes, licing dilated throughout, wth thickening ol 
the wall, and the mucosa presenting confluent, map-like, small ulce- 
rations, which in the rectum had left only some narrow streaks oi 
mucosa, while in the upper section of the colon the ulcerations were 
somewhat smaller, about 2 — 3 cm in diameter, and here localized 
especially to the taeniae. Tlie floor of the ulcers was made up ol 
the muscularis, the serosa and the outside of the gut showed no 
reaction, and no perforation was seen. 

Other autopsy findings: Acute splenic tumor; parenclijinatous 
degeneration of the liver, and cholelithiasis. 

Epicrisis: A woman, aged 51, wdth cancer of the cervix for 
wdiich she is receiving combined radium and X-ray treatment (1100 
milli-Curie hours and 8800 r) has an attack of rapidly progressing 
colitis Avhich terminates fatally after two weeks of diarrhea. 

Autopsy reveals a condition of ulcerative colitis that involves 
the entire colon and is particularly severe in the rectum and along 
the taeniae. 

The microscopic changes ■were quite alike in the four cases 
corresponding to the findings in other cases of ulcerative colitis 
(Vimtrup). 

All sorts of transitions -were seen from small superficial ulcers, 
through deep ulcerations, to phlegmonous inflammatory infiltrn 
tions and perforations. 

Tlie ulcerations, varjdng in depth but most often extending 
down to the muscularis were covered by fibrinous exudate, con 
taining numerous leucocytes and necrotic remnants of tissue. The 
surrounding areas showed oedema, dilatation of capillaries an 
.hyperemia together witli marked infiltration wdth plasma cels, 
leucocytes and lymphocytes. 
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able in Llic literature to find only one: the- case of a man reported 
by Mathias. This patient, who was 64 years old, Avas suffering from 
hypernephroma, for Avhich he had been given X-ray treatment 
(dose not mentioned). On autopsy, 8 Aveeks later, an ulceratwe colitis 
AAms found AA'hich Avas most pronounced corresponding to the fields 
of irradiation, AA'hile it also extended upAA'ards toAvards the sacrum 
and doAvnAA'ards tOAAmrds the rectum, Mathias has emphasized 
that the features of this lesion quite resemble those of dysenteq. 
In the discussion, Herzog rcportecl he had seen a similar case, 
Tlie question then arises hoAv this case of Mathias’s and the 
AATiter’s four cases arc to be interpreted; hoAv it is to be explained 
that in some, eAudcntlj’’ rare, cases, an energetic radiation treat- 
ment of an abdominal lesion gives rise to the development of an 
ulceratiAm inflammatorj’' process inAmhung the entire colon; and 
AAdicther this lesion is to be classified Avith the so-called chronic 


or suppurathm colitis. 

It AA’ill be appropriate first to deal Avith the last question. The 
present four cases Avhich dcAmloped in immediate connection wth 
the X-ray treatment appear to deviate at any rate on one point 
jrom the general run of ulcerative colitis as here the lesion term- 
inated fatally after only 9 — 14 — 21 — 30 days of illness (intestinal 
affection). Whether this means that here Ave are faced by another 
disease, or Avhether the early death of these patients be attrihutahle 
to their unquestionably Ioav resistance — partly on account of their 
cancer and, especially, on account of the energetic X-ray treat- 
ment — cannot be decided. 

Pathologic-anatomically it is not practicable to differentiate 
these cases from cases of »spontaneous)> ulceratwe colitis. Both 
the macroscopic and the microscopic features of the lesion in these 
cases correspond in every respect to the usual picture of ulceratne 


colitis as described, for instance, by Vimtrup. 

Chronic suppurative ulceratwe colitis is a disease of uncertain 
origin. No attempt aa411 be made here to go into the details of Biis 
question (see, for instance, Boyd, Moltke, Lium & Porter), biitit^ 
to be mentioned that the discussion has centered especially ent 
point Avhether the lesion AAms a »specific» infectious disease 
whether the morbid processes arc to be looked upon as a reaction 


agencies of different nature. 

Bargen & Logan (cited after Boyd) thought this Avas a mat er 


ol 
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of a special infection tvilh diplostrcptococci - a toew that has not 
; t hect confimed. Others have taken the ^ 

If chronic haeilla.,- dysentery. The bactenologrcal f ^ S' 
been all too variable, however, and Ihcir accounts of the fate of 
dysentery patients have given all too variegated results toniahc 
it justified summarily to regar d ulcerative cohtrs as chronic dysen- 
tery (cf. Moltke). 

For illustration of this confusion it will he approjn'ialc to men- 
tion the work of Felscn who followed up 122 dysentery ])aiicnls 
and found ulcerative colitis in 19 % of them, and he further demon- 
strated the presence of agglutinins for dysentery bacilli in the scr’-m 
of these patients. In contrast, hereto, Bojlen re-examined 843 
dysentery patients and found symptoms of chronic colitis only 
in a couple of them. 

Hurst & Knott take ulcerative colitis to he clironic dysentery 
but admit that other bacteria undoubtedly in many cases may he 
predominant in the later stages, when dyseiilcvy bacilli have dis- 
appeared from the stools and agglutinins from the l)lood. But 
from this standpoint, it is not a long step to recognize that the many 
conflicting bacteriological findings may indicate that different 
bacteria can produce the same pathologic-anatomical picture, and 
that the pathogenesis of the disease presumably involves other 
factors besides that of infection. Here IJie witcr has not in mind 
especially the possible significance of avitaminosis, general debility, 
allergj' or other factors that have been suggested iji most obscure 
lesions, but this particular point; How arc we to explain that bac- 
teria bac. dyscntcriac or oilier bactcrias jirescnl in the iiilosUnal 
canal in a few persons are able to produce a manifest infection 
in the intestinal wall? It i.s on this point (hat the four cases here 
reported perhaps may throw some light. In 1934 Chroni showed 
that the intestinal mucosa which normally is impermcalilc to 
intestinal bactcrias by X-radiation may he .rendered penetrable 
to these organisms. By irradiation of mice willi 500-600 r and 
following, detailed bacteriological autopsy Cbrom was able lo 
demonstrate that these animals died of a sepsis arising from the 
intestine brouglit about by tlic normal intestinal flora; he also show- 
ed that pathogenic bacteria introduced into the intestinal canal 

m re easily passed through the irradiated intestinal epithelium 
than through the normal. qn'^iicimm 
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Presumably, then, the four instances of extensive ulcerative 
colitis following X-ray treatment for carcinoma of the cervix 
without formation of a radiation ulcer proper in the rectum m. 
responding to the posterior lacuna, may be explained as attribut- 
able to an injurj^ to the intestinal mucosa — which as a result oi 
the irradiation becomes permeable to the bacteria present in tbe 
intestinal canal. If pyogenic bacteria be present — and this would 
of course hold true for bac. dysenteriae too — there is a possibility 
for the production of proctitis. This may explain why the lesion 
develops only in a few of the numerous patients submitted to a 
uniform treatment. The bacteriological aspect of the problem 
cannot, however, be elucidated by the present cases, as no bacte- 
riological examination w'as carried out. It can merely be stated 
that in Case 1 Widal tests for typhoid, paratj'phoid and abortus 
Bang bacilli turned out negative. 

But these cases show further that a localized damage to tbe 
colon or rectum may give rise to an ulcerative inflammation invol- 
ving the entire colon. 

Hence, besides the permeability of the intestinal epithelium to 
the bacteria resulting from the X-ray treatment, other factors, 
however, have to be considered as contributory to the develop- 
ment of the lesion encountered in these cases. 

In experiments on dogs Lium (1939) explantcd the wall of tlie 
colon to the skin of the abdomen and was able to demonstrate that 
any agency that induces spasms of the musculature will also be 
able to produce ulceration of the mucous membrane. At first the 
spasms will elicit an increased production of the protecting mucus, 
but on continued stimulation the secretion wall become thin, 


watery, lacking its protective quality, and the result will be ulc^ 
ration from mechanical and bacterial irritation. Lium also reckons 
with a lowered nutrition of the mucous membrane on account of 
the spasms. He ventilates the possibility that »ulcerative colitis 
may be conceived as a specific reaction to a number of influences 

which can initiate spasm». Of spasm-provoking "influences Lmm 

employed stimulation of the parasympathetic plexus, dysentery 
toxins and vitamin deficiency. 

There is a striking analogy betw^een this conception of the 

pathogenesis of ulcerative colitis and the modern views concernma 
the influence that may lead to the development of peptic ulcer. 
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lu 6 cases ukeratiye colitis Lium & Porter demonstrate that the 
more severe changes most often are seen where the strongest mus- 
cular contraction takes place, namely: in the rectum and along the 
taeniae of the colon — just as observed in Cases 3 and 4 mthepre- 
sent material. 

Now it is well known that patients after X-ray treatment for can- 
cer of the uterus may have rectal tenesmus. It seems probable 
therefore that spasms of the intestinal musculature induced by the 
irradiation may contribute to the development of ulcerative colitis. 

It is conceivable that the ulcerative inflammation arising in the 
rectum may spread to the other sections of the large intestine that 
were not reached by the X-rays and radium emanation for the 
verji^ reason that spastic contractions of the musculature, arising as 
a reaction tp the proctitis, promote the further cxlension of the 
lesion. At present this can only be a hj’pothcsis, but it i,s quite in 
keeping with the changes observed in Case 3. Owing to a complica- 
ting disease, this patient evidently died at an early stage of the 
lesion, and in this very case the ulcerative changes were found in the 
rectum and up along the taeniae in the descending colon where, n.s 
emphasized by Lium and Porter, the muscular contractions are par- 
ticularly strong. 

The observations made here seem to indicate that chronic ulcc- 
rative colitis may arise as a result of various influences. Any 
process which renders the mucosa permeable to hacleria may 
possibly result in the development of chronic ulcerative colitis 
if at the same time pathogenic (pyogenic?) bacteria are present 
in the hoAvel. In the development of the. disease spasms undoubted- 
ly play a decisive part as shown by Lium & Porter. This iiypothcsis 
may explain that chronic dysentcria is a not uncommon, precursor 
of the ulcerative colitis, hut other hacterias too may produce the 
same picture. 


Summary and Conclusions. 

V -incl 

telL . ® «><= "'as associalccl will, 

he appearance of severe coIiUs ™o, purulent cliarrbea ami fever 

P»«»ts died atfe; 
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Tlie features of the lesion revealed by autopsy did not differ 
macroscopically or microscopically from those encountered in 
chronic suppurative ulcerative colitis. 

The changes here encountered are assumed to be due to a com- 
bination of at any rate two factors: 1) an increased permeability of 
the intestinal epithelium to bacteria, brought about by the irra- 
diation — as demonstrated by Chrom — and 2) a tendency to 
spasms, resulting in- part from the irradiation, partly from tlie 
subsequent inflammation, which tendency, as demonstrated liv 
Lium, may be of decisive significance to the development of ulcers 
in the colon. Most likely this spasmotic tendency promotes the 
extension of the morbid processes from the rectum up through the 
entire colon. 

The observations made seem to indicate that chronic ulcerative 
colitis may arise when a pathologically increased permeability of 
the intestinal epithelium coincides with the presence of pathogenic 
bacterias in the bowel, these being bac. dysenteriae or other bac- 
terias. 


Additional note. 

After completion of the above report, another similar case 
has been observed illustrating in a most instructive way the discuss- 
ed question concerning an ulcerative colitis developing after an 
intense x-ray treatment, and arising seemingly from the intes- 
tinal part most directly exposed to the irradiation and from here 
spreading further into the intestinal tract. 

Case 5 . 

Woman, aged 35 (Peg. No. 26888). 

Has been x-ray treated for Hodgkin’s disease during eighteen mon s. 
In two previous series the thorax, neck and axillary regions were trea ei- 
During the last six months (from March 1st to August 25th 1943) two ur 
ther series of treatment were given directed through anterior and posterior 
fields against the lymph node infiltrations along aorta, altogether 5000 r. 

Six weeks after discontinuance of the treatment, the patient sudden y 
had diarrhea, with thin stools (no statement of pus or blood in the stoo s), 
refractary to opium, and the patient dies after a fortnight. ^ 

Post-mortem examination (159/43) of the extremely emaciated 
reveals a strongly developed Hodgkin’s disease, with extensive inh ^ 
tions in the lymph nodes along aorta, in the liver and in the lungs, ei' 




Fig. 1. Colon from Case 5. In the left lower pari of llic figure, coccum is 
visible with the terminal portion of the ileum. In the lransvcr.se colon many 
ulcers are seen decreasing in mlmbcr towards the a.scending and dcscciuling 
colon, and leaving the sigmoid colon and the rectum intact. 

less pronounced in the spleen and in the spine. Tiiero is a severe icterus 
due to occlusion of the hepatic duct brouglit about by lymphogranulomal- 
ous infiltrations in the wall. 

Finall 3 ^ colon displaj-’s a series of ulcerative clianges (fig. 1 and 2) 
corresponding perfectly with those observed in the above described' cases 
and differing from these only so far that tlic ulcerative changes are here 
most pronounced in the transverse colon which has been most directly 
exposed to irradiation, whereas the ascending and descending colon 
present only slighter changes decreasing domiwards. Tlie sigmoid colon 
and the rectum contain no ulcerative processes at all. 

Microscopical examination reveals unspecific inflammatory and ulce- 
rative processes causing total destruction of mucosa so that submucosa 
or muscularis make up the bottom of the ulcers. 

Although tlie ulcerative colitis in this case was only moder- 
ately developed, it is beyond doubt that the changes are quite 
similar to those described in the first four cases. 
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Fig. 2. The transverse colon from Case 5 demonstrating numerous ulcers in 

the mucosa. 


The special interest attached to the last case lies in the loca- 
lisation of the morbid processes in the transverse colon, in fact, 
the part of the intestinal canal that has been exposed to the stron- 
gest x-ray irradiation. From here the inflammatory and ulcerative 
processes are seizing upon the ascending and the descending colon, 
whereas the rectum presenting in the »spontaneous» ulcerative 
colitis the most pronounced changes, is here perfectly intact. 

Thus, the case is 'illustrating in a most convincing manner 
the relation between x-ray treatment and development of ulce- 
rative colitis. 
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Aus dem Rockefeller-Laboralorium der Medizinischen Universitatsldinik 
LTiTid,Schweden (Direklor; Professor Dr. Sven Ingvar). 


Studien fiber die Regulation vom Citronensal^^^ 
gehalt des Blutserums 111 . 

Beruht die Hypercitrikamie bei Leberkrankheiten des Menscha, «.( 
einer verminderten Fahigkeit. Citronensaure au elimmiereni 

Von 

NILS ALWALL iind IVAR NILSBY. 

(Bci der RcdakUon am 30. Juli 1943 cingcgangen). 


Sjostrom, 1937, zeigte an einem grossen 
(lass der Citronensauregeliall des Blutserums ( / ) 
Leberkrankheiten gesteigert ist. Die Bestimmung des C/S 
danach ein wertvolles Leberdiagnostikum gewor en. 

S. vermutete, dass die Hypcrcitrikan.ic auf emer ve 
Ci-Eliminierungsfahigkeit der Leber beruhe, 
er annabm, dass es den Ci-Abl)au beherrscbe. le 
stiitzte sich u. a. auf gewisse Belastungsversuche mi ■ 
falle reagieren mit einer langer dauernden Steigerung 
Normalfalle. iMioimText 

S. fasst das Ergebnis seiner Belastungsversuche, xye 

mit einigen Beispielen belegt werden, auf folgende eise 

Wahrend die Normalfalle eine schnell ^pjg^gaulcurve, 

G/S zeigen, erhalt man bei abnormer Leberfunktion em 
deren Tendenz auf einen sehr verspateten Riickgang zum ° jnit 
hinweist. Gleichartig blieb das Verbalten bei leichten e pyuktion, 

normalem C/S vor der Belastuhg. oDiese Anspannung gezeigt) 

welche die massige Belastung beAvirkt bat, bat auf diese 1 .^^ieindeD 
dass der Ci-Stoffwechsel nicht so zufriedenstellend funk lonie 
Normalf alien .» 
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Nachdem ein gewisses Material, das naclislehend diskuliert wrd, 1)C- 
hanlll ETirde, komml S. eu folgeiidem Schhiss: «Die 
2 Ugefuhrler Ci ist eine wertvolle Erganziing der Beslimmung des CIS, da 
sie die Empfindliclikeit der Metliode sleigerl.i) 


Martensson, 1938, land im Tiercxpcrimenl eincn grosscii Ci- 
Abbau in den Nicren, einen unbedculenden in der Leber. Er nabni 
aus diesem Grunde an, dass sokundarer Nierenscliadai die Ci- 
Eliminierung bemmt nnd dadurch Hypercilvikamic bei gcAnsscn 
Leberkrankbeiten verursacbt. Indcssen konntcn wir, 1913, nncli- 
Aveisen, dass der Organismus eine grossc Ci-Eliininiorungsfabigkeil; 
sogar nacJi Entfcrnung beider Niercn bcsilzi. Wcnn die Hypcr- 
■citrikamie Avirklicb die dircklc Folge einer Ci-Abbaulieininimg 
ware, wiirde dies eine Scbadigung sainllicber Ci alibaucndcr Gc- 
webe voraussetzen, besonders der Lc})cr und der Nieren. Von dic- 
sem Standpunkt aus scbcint es auch sclnvcr crklarlicli, dass sicJi 
der C/S bei Hypercitrikamie, mag sie nun mcbr odcr minder aiis- 
gesproclien scin, auf rclativ konslanlem Niveau hall, in glcicbcr 
Weise wie bei Normocitrikamic. 

Aus diesem Grunde haben wir bei Ci-BclasLungcn von Normal- 
material und Leberfallen den Mccbanishms der Hypercitrikamie })ci 
Leberkrankbeiten einer erneuten Prufung unterzogen. 

Die nacbstehende Darstellung, die unsere eigenen Ergcl)nissc 
referiert und eine ubersicbtliclie Zusammenfassung Sjdslrdms Ka- 
suistik entnommener Angaben lieferl, ist auf folgcndc Weise ein- 
geteilt: 


I. Resultale unserer Ci-Belastimgen. 

II. Resultate von Sjostroms Ci-Belaslungen. 

III. Diskussion der vorliegonden Tatsachen. 


I. Rcsullale unserer Ci-Bclasliingen. 

Wir haben teils intravendse, teils perorale Ci-Bclastungen bei 
Normalfallen und Leberfallen mit Hypercitrikamie ausgefiibrl. 

Sjoslrom iand gleichartige Ergebnisse bei iiitravcnbser und pororalor 
Bela^tung, gibt jedoch dor lelzteren den Vorzug: sDic inlravendso Zufnhr 
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die Leber in die Blutbahn, sondern mehr neben dem Leberkreislauf , Aveshalb 
man Anlass hat, zu erwarten, dass andere Organe, z. B. die Nieren, eine 
verhaltnismassig grossere Rolle fiir die Schick^ale der zugefiihrten Gi-Menge 
spielen konnen, als wenn man diese auf dem mehr physiologischen perora- 
len Wege zuftihrt. Auf Grund dieser Erwagungen ist derVerfasserallmab- 
lich immer mehr zu der peroralen Ci-Belastung ubergegangen.D 

Wahrend unserer Belastungsversuche mussten die Versuchspersonen 
Oder Patienten die ganze Zeit hindurch fasten, weswegen die Versucbe 
friihmorgens ausgefiihrt warden. Die Blutentnahme erfolgte aus dei 
vena cubiti unter leichter Stauung in ein regelmassig mit Heparin ver- 
sehenes Rdhrchen, das unmittelbar zentrifugiert wurde. Ci-Zufuhr un- 
mittelbar nach der ersten Probe. Neue Proben balbstundlich bis zu einet 
Zeitdauer von 2 % Stunden. 

Bei intravendser Belasiung wurden. 7.6 mg Natriumcitrat per 
kg in 3.8 %iger Ldsung zugefuhrt, also 0.53 g fiir eine Person von 
70 kg. 

Sjostrdm gibt an, dass er anfangs 5 mg per kg, spater 0.5 g in 2—10 % 
iger Ldsung unabhangig vom Kdrpergewicht gab. »Die Kurven sehen im 
wesentlichen gleich aus, einerlei, ob man mit einbeitlicher Dosis odermit 
nach dem Kdrpergeudcht berechneter Dosis be]astet.» 

Die hier angewandte Dosi erring wurde nacli Vorversuchen aus- 
gewahlt, die mit der Absicht ausgefiihrt worden waren, eine zura 
Vergleich mit den pathologischen Fallen geeignete, ausreicliend 
lange anhaltende und konstante Steigerung des C/S der Norraal- 
falle zu erhalten. Andrerseits wurden grossere Mengen als niclit 
geeignet befunden, da der Riickgang zum Normahvert mit Riick- 
sicht auf die Ausfiihrung der Probe auf nuchternen Magen niclit 
zu lange Zeit in Anspruch nehmen durfte. Es erschien richtiger, die 
Dosierung unter Beriicksiclitigung des KorpergeAvichts zubestim- 
men. 

Perorale Belastung: 0.05 g acidum citricum per kg Korperge- 
wicht in wasseriger Zuckerldsung, um den sauren Geschmack zu 
neutralisieren. Z. B. acidum citricum 4.6 g, Zucker 50 g und Wasser 
ad 300 g. Die ganze Fliissigkeitsmenge wurde auf einmal verzehrt. 
Bei Kontrollversuchen mit einer entsprechenden Zuckerldsung 
ohne Citronensaure anderte sicli der C/S niclit. 

Sjostrom sagt iiber seine Versucbe mit peroraler Belastung. oNccli^ 
dem niichtern eine Probe entnommen Avorden Avar, erliielt der Pat- 
1 g Oder in einer spateren Periode 2 g acidum citricum in Toblettenfor 
peroral mit einem halben Glas Wasser. Die auftretenden Veranderunge 
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. Tabelle 1. 

Normalfdlle. Perorate Belaslung. 


Alter 

Ausgangs- 

Nach der peroralen Belaslung 

Diagnose 

Jahre 

wert 

J/2 St. 

1 St. 

1 Vs St. 

2 St. |2 1/2 St. 

32 

17 

34 

34 

30 

16 

16 

Vp. 

24 

18 

30 

27 

18 

17 

17 

» 

24 

19 

32 

32 

28 

20 

19 

» 

24 

18 

25 

18 

18 

18 

— 

» 

43 

21 

32 

30 

19 

21 


Obstipation 

16 

22 

30 

29 

28 

25 


Enuresis 

32 

18 

29 

25 

19 

19 

19 

Iscliia.s 

24 

17 

32 

31 

20 

16 

16 

Vp. 

25 

20 

33 

24 

24 

28 

22 

» 

32 

23 

34 

33 

32 

22 


Neurosis. 

Mittelwert 

19.3 

31.1 

28.2 

23.6 

20.2 

18.7 



Tabelle 2. 

Normatfalle. Jntravendse Belaslung. 


Alter 

Vusgangs- 

Nach der intravenosen Belaslung 

Diagnose 

Jalire 

wert 

1/2 St. 

1 St. 

1 % St. 

2 St. 

2 % St. 

48 

18 

28 

24 

18 

19 


Mb. Parkinson 

37 

19 

25 

19 

21 

18 


.\stma broncliialf 

25 

23 

28 

36 

23 

25 


Migranc 

46 

26 

45 

27 

27 

28 


Ischias 

20 

25 

33 . 

34 

30 

27 

26 

Herzblcck 

31 

24 

31 

28 

26 

25 


Ischias 

30 

19 

34 

38 

24 

20 

H 

Nervenfall 

23 

16 

27 

22 

22 

16 

H 

Neurosis 

22 

21 

25 

23 

19 

21 


Vp. 

17 

23 

29 

27 

26 

23 

24 

Sclcr. (lissciiiinala 

Mittelwi-rl 

21.4 

30.5 

27.8 

23.6 

22.2 

22.3 


Insgesamt warden 22 Belastungen bei 14 Icteruspatienten 
gefiihrt. Dieselben 4 Patienten kommen sowobl in derintravcnosfn 
als auch in der peroralen Belastungsserie vor. Die ijitra'cnn^e 
Serie umfasst 11 Belastungen bei 10 Patienten. Ein Fall ^ 
zweimal belastet. 6 Falle wurden als Hepatitis rubriziert, da'on 
war einer unsicher. Bei den iibrigen Fallen liandelt es sicli u ^ 
Slauungsicterus. Der Ausgangswert fiir C/S vor der Belastoj 
liegt zwischen 30 und 50 y, Mittelwert 37.8. Samtliche 
werte sind erhoht, 2.3—31.0 mg %. 
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Tafaelle 3. 

Lcbcrfaltc. Peroralc Belaslimg. 


er 

.re 

Ausgangs 

wert 

Nacli der peroralcn Bclastung 

Bilirubin 

% 

14 St. 

1 St. 

1 '4 St. 

2 St. 

2 V, St. 

1 

34 

63 

44 

40 

39 

32 

8.0 


35 

42 

40 

41 

38 

37 


s 

49 

64 

65 

50 

48 



12.9 


47 

53 

58 

52 

46 

47 


3 

45 

56 

51 

50 

45 

- 

20.C 


46 

49 

50 

48 

45 




[) 

49 

55 

54 

53 

50 

47 

28.9 

1 

34 

39 

33 

33 

32 

30 

2.6 

) 

39 

42 

48 

41 

39 


6.5 

! 

34 

45 

43 

41 

39 

31 

8.4 


40 

57 ■ 

55 

49 

41 

40 

31.0 ( 

Iwert| 

41.2 

51.5 

49.3 

45.6 

42.2 

37.8 



Diafjnosc 


Hcpalit. subchron, 

llcpatit. acuta 

Mopalil. subacuta 

Staiuingsiktcrus 

» 

llcpatit. acuta 
Mcpatit. ? 


Tabelle 4. 
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2 % Stundeii. In einigen Fallen liegt der Mttehvert nach derBei-v 
tung sogar etwas niedriger als der Ansgangswert. Die maxima!- 
Steigerung ist in alien Serien ungefalir gleich. Bei diesem Yer- 
gleich bestehen somit Seine wesentlichen TJnterschiede z^isclier 
intravendser und peroraler Belastung bei gleichartigem Malcri'i 
Oder zwischen Normalmaterial und Icterusfallen. 

Figur 1 stellt eine graphische Zusammenstellung sanitlicher it 
travenoser (ausgezogene Linien) und peroraler (gestrichelte Liriica) 
Belastungsversuche mit Riicksicht auf den Ausgangswert vor der 
Belastung dar. Die Aufteilung erfolgte in 6 Gruppen nach den 
Ausgangswerten fiir C/S: 1) 15 — 18, 2) 19 — ^22, 3) 23—26,4)27- 
34, 5) 35 — 42 und 6) 43 — 50 y. Die pathologischen Werte von27y , 
und daruber gehdren zum Icterusmaterial, die niedrigeren ^Yertf 
zum Normalmaterial. Die Grenzen fur die Gruppen 'vsurdcniia 
xibrigen mit Riicksicht auf die "Dbersichtlichkeit gezogen, um eine 
ungefah'r gleichmassige Verteilung der Versuchsanzahl innerhalb 
der verschiedenen Gruppen zu erhalten. Die Verteilung der .YnzaW 
intravendser resp. peroraler Versuche innerhalb der Gruppen wcl:- 
selt etwas. 

Aus Figur 1 geht hervor, dass der Ausfall der Belastungsver- 
suche vom Ausgangswert fur C/S unabhangig ist, mit HinsicM 
sowohl auf die Hdhe der Steigerung als auch deren Dauerhaftigkeil. 
Zwar haben nicht alle Kurven die Null-Linie nach 2 % Stundcn 

erreicht, aber die kleinen Unterschiedescheinen innerhalb der Feh- 

lergrenzen der Methode zu liegen. In einem Teil der Fade liegt 
Schlusswert unter dem Ausgangswert. In einer Mehrzahl der Fall? 
wird der Ausgangswert friiher erreicht, in mehreren Fallen sclion 
nach einer Stunde, in einigen schon nach einer ^/ 2 Stunde. Die 
Hdhe der Steigerung wechselt sehr in verschiedenen Versuchtn 
derselben Gruppe, unabhangig davon, ob die Belastung iIlha^en5. 
Oder peroral vorgenommen wurde. Es muss besonders henOTg^ 
hoben werden, dass in -keinem der Icterusfalle mit HjirercitrikaW'' 
der C/S langere Zeit nach der Belastung (Plateaukurve) in 
Weise erhdht ist, wie es Sjdstrdm als typisch fiir derartigc a i 
angegeben hat. 

In Tabelle 5 setzt sich das ganze Material aus gleichen Grup 
pen vie in Figur 1 zusammen. In der Tabelle wird der TiCltel^cf 
der C/S-Anderung vom Ausgangswert zu den beobachteten^ 
punkten nach der Belastung angegeben. Diese hlittelwerle dur 
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in gewissem Masse durch die etwas ungleichartige Verteilimg intra- 
venoser und peroraler Belastungen. in den verscliiedencn Gruppen 
beeinilusst werden korinen. Einen zuverlassigeren Vergleicli er- 
balt man dalier, wenn man die Mittehverte fiir samtlicbe Icterus- 
bzw. NormalfMle zusammenstellt. 
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Tabelle 5. 


Zusammenstellung der Resullate der peroralen und intravendsen Belaslrngm 


Ausgangswert 

Mittelwerte nach der Belastung 

Anzahl der 

y, St. 

1 St. 

1 Vz St. 

2 St. 

2 y. SI. 

Belastungen 

43—47 

+ 7.7 

+ 7.7 

+ 1.5 

+ 0.3 

— 0.8 

7 

35—42 

+ 4.2 

+ 5.9 

+ 3.9 

+ 0.9 

+ 0.2 

8 

27—34 

+ 7.9 

+ 7.0 

+ 7.0 

+ 3.8 

— 1.5 

7 

Mittelwerte der 
Ikterusfalle 

+ 8.7 

+ 7.4 

+ 3.5 

+ 1.8 

— 0.9 

22 

23—26 

+ 9.3 


+ 3.3 

+ 1.0 

Bm 

6 

19—22 

+ 9.7 


+ 3.0 

+ 1.7 

EXEl 


15—18 .. 

+ 11.9 

IBI 

+ 3.3 

— 0.1 

m 

7 

Mittelwerte der . 

Normalfalle 

+ 10.4 

+ 7.6 

+ 3.3 

+ 0.9 

H 

20 


Die vorliegenden Diff erenzen betr. der Steigerungsgrosse zu vcr- 
scliiedenen Zeitpunlcteix nach dem Belastungsversu'di sclieinen 
keine sicheren Anhaltspunkte fiir wesentliche Unterschiedezwisckn 
den Gruppen zu liefern, jedenfalls nicht in dem Sinne, dass die 
Steigerung bei Hypercitrikamie-Patienten grosser oder melir aus- 
gezogen ware. Die Mittelwerte fiir samtliche Icterus- resp. Nor- 
malfalle sind praktisch identisch. 

Eine Aufteilung des Materials mit Hinsicht auf den Zeitpuntl 
nacb der Belastung, bei welchem Riickgang zum Ausgangswerl 
zuerst konstatiert werden konnte, gibt folgendes Resultat; Fur 
den stattgefundenen Riickgang geniigt es hierbei, wenn der Aus- 
gangswert + 3 y erreicht wird. Diese Grenze wurde mit Hinsiclil 
auf die Fehlergrenzen der Methode aber willkiirlich gesetzt. Aus 
der Zusammenstellung wurde die intravendse Belastung 
Icterusfalles ausgeschlossen, da der 1 %"Stundenwert fehlt and der 
Riickgang zu diesem Zeitpunkt stattgefunden haben kann. Das 
Icterusmaterial umfasst infolgedessen in dieser Zusammenstellung 
nur 21 Belastungen. Riickgang zu obengenanntem Wert geschali 
bei den verscbiedenen Bestimmungen in folgender Ausstreckung. 
nach % Stunde in 14 % der Icterusfalle (0% der Normalfallc), 
nach 1 St. 29% (20%), nach li/g Stunden 54% (60%), nach2St. 
81 % (95%) und nach 2% St. in 100% (l'D0%). 

Somit gibt es keinen Unterschied zwischen Icterus- und Norma 
fallen, was die fiir den Ruckgang zum Ursprungswert erfordedicke 
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Zeit anbetrifft. Eine mehr eingeliendc Aufteilung des Materials 
mrde ixicbt Mr notAvcndig angesehen zum Nachweis dafur, dass die 
Mr den Riickgang erforderliche Zeit voa der Ursprungswerlsgrosse 


Wenn man den Zeitpunkt, bei welclicm das Stattlinden des 
Riickgangs zum Ursprungswert zum erstenmal konstaticrt wurcle, 
als die fiir den Ruckgang erforderliche Zeit ansicht, so bleibt der 

Mittehvert fur Icterus- undNormalMllc dev glciche; 1.6 Siunden. 


Es kann hinzugefiigt werden, dass Belaslungsvcrsiiche bci LDV)cr]>ali- 
enten roit normalem C/S in 4 Fallen ein gleicharliges Rcsultal wie nnser 
iibriges Jlaterial ergaben. Bbensowenig wird der Verlauf der Bolaslungs- 
kurve durcb eine mil Ammoniumcblorid bcrvorgenifenc. leichle Acidose 
beeinfhisst; der Nuditernwerl fiir C/S sinkt bei Einnabmo des Acidose her- 
vorrufenden Mittels, wie sebon von anderen Verfassern gezeigl wirde. 


Vorliegendes, geiviss nicht so umfassencks, aher sorgfaltig hco- 
bachieies Idinischcs Material gibt somii keim SUHzc fiir die Annahme, 
dass die Hypercitrikdmie bei Lcberschddcn durch cine mangclndc 
EUminierungsfdhigkcii dcs Organismus fur CiironcnsiUirc bedingl 
sein konnie. 


IL Resuliate von Sjbsiroms Ci-Belaslungen. 


Sjostrom hat in seiner oben erwahnten, auf girossem klinischem 
Material begriindeten Arbeit folgcnde Schlussc gezogen: 


(Alls, der Zusammenfassung) »Bine Bclasfiing mil einer Ciiraimenge, 
die 10—30 mal so gross ist wie die gcsamlc zirkiilierondo lilonge, ergal) bei 
peroraler Oder intravendser Zufuhr kurzdaviernde Sicigerupgen des C/S* 
bei peroraler Zufuhr im Rormalfall uiclil iiber 27 /llikrog. Bei iiailiolo-' 
giseben Fallen erbiell man hdliere IVerle, und vor allem sail man ein lang- 
sameres Zuriickgehen auf den Aiisgangsiverl , dcr nach 2 Slunden noch 
niebt erreiebt war.D 


Im’ Text fiihrt S. einige Kurven an (Diagranun 12, vSeilc 115), die u a 
Aormal- und Hypercitrikamiefallc zeigen. Der Fioimalfall hat 2 Stunden 
nach der Belaslung wieder seinen normalen C/S. In .3 angel’iilirlen Ffdlen 
von .abnomcr Leborfnnklion, mil Hyporcilrikamic crluill man die Ton- 
denz einer unregelmassigen Pkteaukurve mil ausgebliebeneni Zuriick- 
gehen jam Ausgangsivcrl noch nacli S --12 Slnndon odor mclir. Wcilor 

von LoWM. Vcrlanr bci Bclaalnng 

von Lcbertallcn m.i n„™alcm C/S erball, was daront znriiokgctObrl wird 
dass d,e Lcberschwacbbcil sic!, oral bci dcr Belasinng e„ .0 f( ' 
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Atidenmg cics C/S nach dcr Belnsliing 




Mil Riicksicht auf die Verschicdcnlieit dcr Befunde, die S. els 
typiscli liervorhebt, und unsere eigenen Resullate ■wairde cine 
naliere Durchsiclit der Einzelheiten des Sjdstrdm’sclienMaterieles 
fiir erforderlich erachtet, soweit diese aus dcr grossen Anzel'l 
kasuistischer Palle lierausgelesen werden kdnnen. Das Ergebnis 
seiner Belastungsversuche bei Lebcrfallen mit und olme HjTer- 
citrikamie (akutc, subakute und clironische Hepatitis, Atophan- 
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N icterus, Cirriiosc, Gullengangskrcbs, Lcberroetastasen, CHok- 
I'itWasis, Choledoclmsstein u. s. tv.) tvurde in Figur 2 zusammen- 
oestellt. Dort werden teils intravcnose (ausgezogene Lijiien) unci 
teils perorale Belastungen (gestrichcltc Linien) angcfiilirt. Das 
Material wurde in 6 Gruppen mit Riicksicht auf die Ausgangswcrte 
■' vor der Belastung eingeteilt: 1) 15.0—20.5, 2) 20.6—24.9, 3) 

26.9 (nach S. verdachtige pathologisclie Wcrle), 4) 27.0—28.9, 
5) 29.0—32.7, 6) 34.9— 47.8 y (patliologiscliC; Wcrte). In der Figur 
^ ist der Untcrschied zwisclicn dcm Aiisgangswert und dem zuin 


angegebenen Zeitpunkt nacli dcr Belastung gefundcncn ert 
wiedergegeben. Ebenso wie Figur 1 zeigt also aucli dieses Diagrainni 
das Resultat der individ’uellen Versuclie. In inelirercn Fallen 
wurde der C/S nur einmal bestimmt, in einigen Fallen erst nach 2 


Stunden oder spater. Diesc Versuclie sind in unserein Diagramm 
mit einem Punkt verselien, der mit einer kurzcn Linie bezcichnct 
ist (ausgezogen bei intravenoser und gestrichelt bei peroraler Be- 
lastung), die nacJi der iintcrcn linken Ecke gericlitct ist. 


S. bat intravenose Belastung mit 0.2 — 0.5 g ausgefulul; dock 1 g in 4 
Fallen (dicke Linien) . und 1.7 g in einem Fall. Nur in 10 Fiillen kain die 
zugefiilirte Citralmenge auf 0.5 g Oder mehr. Perorale Belaslung wuide 
in den meisten Fallen mil 1 g ausgcfiilirl , in einigen Fiillen mil 2 g odor 
mehr. Besonders sei darauf hingewiesen, dass .5 g in 2 Fallen angeuTindl 
nnirden (die niedrigst liegenden KurA'en in der Gruppo 15.0 — 20.5 7). Ein 
Fall mil Ausgangswerl «l 7, der mil 2 g belaslel wurde, uiirde nic.lil in die 
Figur aufgenommen, wird aber spiilcr erwalinl. 


Bevor wir zur Priifung der Einzelliciten des in Figur 2 aufge- 
nommenen Materials ubergeheu, das nur Belastungen sichcrer oder 
verdaclitiger Leberfalle umfasst, soli Sjdstrdnis N’ormalniaterial 
in Kiirze beriilirt werden. In der Arbeit werden nur 7 derartige 
Belastungen angefuhrt. In 5 davon (Ausgangswert 19.5—22.8 y) 
geschah die erste Bestimmung 2 Stunden nach der Belastung: Die • 
Unterschiede zwisclien dem letztgenannten Wert lind dent Aus- 
gangswert Sind -3.6, 0,.+1.5, +3.7 und +3.9 y. Im vorictzten 
Versuch wd eme weitere Bestimmung nach 4 Stunden gcmacht: 

mim/' '7.1) orfolgcn Bestim- 

^ ngm nach /j, 1 und 3 Stunden: +2.7, +1.8 resp. +1,2 y In, 

luh+'+O 9 E">*“"-''anverUngc. 
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. Das angefiihrte Normalmaterial ist somit relativ klein und be- 
zieht sich auf perorale Belastung. Gewiss ist der C/S in samtlichei 
Fallen unter 27 y nach 2 Stunden gesunken, aber in 2 Versucheii 
ist die Abweichung vom Ausgangswert noch so gross wie -j-Sj 
und +3.9 y. Mit Rucksicht auf die grossen Variationen, die 
Leberfalle zeigen, scheinen die vorliegenden Angaben fiir eine 
sichere Auffassung liber die Unterschiede zwischen dem Ausfall der 
Sjostrom’scben Belastungsversuche bei Normalfallen und patholo- 
gischen Fallen nicht ausreichend zu sein. 


Das Material in Figur 2 wird in gewissem Masse dadurch rediizierl, 
dass Falle mit nur einer einzigen Beobachtung bless dann von Interesse 
sind, wenn der Ausgangswert nach kurzer Zeit erreicht wird Oder der CIS 
noch lange nach der Belastung hoch liegt. Aus einigon Versuchen, bei 
denen der erste Wert hoch und der zw'eite niedrig liegt, aber mehrereSim- 
den zwischen den beiden Bestimmungen verflossen sind, konnen keine 
Schlusssatze gezogen werden, wann die Senkung eingetreten ist. 


, Es ist auf f allend, dass der C/S nicht selten mehrere Stunden 
lang nach der peroralen Belastung mit Citronensauretabletten zu 
steigen fortsetzt. Mit Rucksicht auf die schnelle Resorption der 


Citronensaurelosung in unseren Versuchen diirfte nicht ausge- 
schlossen werden konnen, dass die Tabletten in gewissen Fallen irar 
langsam unter verlangerter Resorption der Citronensaurezerfallen. 

Versuche mit normalem Ausgangswert in Figur 2 sind am zahl- 
reichsten representiert, Versuche mit hoherri Ausgangswert relath 
gering. Die Variationen sind in samtlichen Gruppen gross, sowolil 
was die Steigerung des C/S als auch deren Dauer anbetrifft. Es 
kann unmittelbar festgestellt werden, dass hohe Ausgangs^\erte 
nicht immer oder in grosserer Frequenz eine starke oder langdea- 
ernde Steigerung des C/S mit sich fiihren. Andrerseits konnen in 
diesem Fall die Normo'citrikamiefalle nicht als Normalmateiid 


betrachtet werden, da auch diese Leberfalle sind. 

Von grdsstem Interesse sind in diesem Zusaminenhang 
vielen Falle, besonders solche mit starkerer Hypercitrikamie, hei 
denen der Riickgang innerhalb der 2 ersten Stunden erfolgte. ^Vnn 
man auch in diesem Fall die Erreichung des Ursprungswertes +3 y 
als ausreichend ansieht, so hat die Halfte der Falle in den 3 liochsten 
Gruppen in Figur 2 den Ausgangswert innerhalb 2 Stunden 
reicht. Falle mit peroraler Belastung werden einberechhet, abe 
es wird nur auf diejenigen peroralen oder intravendsen Versucn 
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BttcteicM genommon, bei denen cine Benrtoilung dcs Bclnslungs- 
resultatcs moglicl, ist. (siel.c Dislnission oben): 1) Gruppo 34 J- 
47 8 y 3 Falle von 6 (liierzu kommt em aus tcclmischcn Grunden 
nidit aufgenomnieucr Fall, bci dem dcr C/S 3 Stunden Jiach perora- 
ler Belastung mit 2 g Ciironensaure 6.8 y niedngcr lag als dcr 
Ausgaagswert 81 y). 2) Gruppe 29.0—32.7 y: 4 Falle von a 3) 
Gruppe 27.0— 28.9 y: 5 Falle von 11. Fur die vcrdacliUg patholo- 
gische Gruppe 4) 25.0—26.9 waren die Zahlcn 4 (5) von 7 Fallen. 

Ein nahercr Vergleiclr zwisclven Sjdstroms undunscrcnicigcncn 
Material sclicint in diesem Zusammenhang ohne Inlcresse. Da.s 


Wesentliclie ist Folgendes: 

Audi Sfdsfroms Material zeigt cbenso wie iinsercs, dass Hyper- 
dirikamie bei Lcbcrsdiadcn dcs Mensdien o/ine Stoning dcr Fdhig- 
keit des Organismus vorkommen kann, peroral oder intravenos zugc~ 
(iihrte Ciironcnsdure zu diminicren. 


nr. Diskussion dcr vorlicgenden Taisachen. 

Es scheint somit aus unscrem cigenen und au.s der Durchsichi 
des Sjostrom’sclien Materialcs mit voller Kiarheit hervorzugelien, 
dass das Vorhandensein einer H5'i)ercitrilcamic wold vercinbar i.st 
mit der normalen Faliigkeit, bei Belastung zugcfidirlc Ciironen- 
saure zu eliminieren. Unter solciicn Umstanden scheint der Schluss- 
satz berechtigt, dass die Hyperciirikaniic als klinischcs Symptom 
bei Leberkranliiieiten keine Hemmung des Ci-Abbaus vorauszu- 
setzen braucht. 

Ci-Belastung ist keine irgendwic anwendbare Leberfunklions- 
probe. 

Sjostroms Nachweis der Hypercilrikainic als bcdcuUmgsvollcs 
diagnostisches Symptom bei gewissen Leberkvankheiten wird von 
der Diskussion nicht beruhrt. 


Em \ersucli zur Erklarung der Ursaclien fiir diese Ilypercilrikiuni. 
bleibt solange hvpoUietiscli, als die Ursacfic fvir das Vorkommen dor Gilro 
nensaure im Blntserum and die Faktoren, die deren Menge regulieron 
unbekannt smd. Hier soil bloss erwahnt werden, dass der eino ?on uns 
A., m fortgesetzten Versuchen Re.suliale gefunden hal . die fiir einen mho. 
ZusammentaB Ewschen BI»tMk md Cita„e„sf,uro ..prcol.cT 
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Zusammenfassung. 

Man hat angenommen, die Hypercitrikamie, das diagnostiscli 
wertvolle Symptom bei gewissen Leberkrankheiten, beruhe darauf 
dass der Leberschaden primar oder sekundar zu einem verminder- 
ten Citronensaure-Abbau fuhre, 

Bei ^fuhr von Citronensaure steigt der Citronensauregehalt 
des Blutserums (C/S), um nach einer gewissen Zeit wieder auf den 
Ausgangswert zuruckzugeb'en. Wir haben bei Citronensaurebe- 
lastungen von Normalmaterial und Leberfallen mit Hypercitriba- 
mie gefunden, dass C/S mit derselben Scbnelligkeit zum Ausgangs- 
wert unabhangig von dessen Grosse zuruckgebt. Diese unsere Re- 
sultate zeigen ebenso wie eine Durcbsicbt von gewissem, in der 
Literatur vorgelegtem Material, dass Hypercitrikamie als kliniscbes 
Symptom bei Leberkrankheiten nicbt auf einem gebemmtem 
Citronensaureabbau beruhen diirfte. 

Citronensaurebelastung, die friiber als Leberfunktionsprobe 
vorgeschlagen wurde, ist als solche nicbt anwendbar. 

Die vorliegende Untersuchungen sind mit geldlicher Unterstutzungsei- 
tens der Stiftung sTlierese und Johan Anderssons Minne;) durcbgefiibrl 
worden. 
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Stndien fiber die Regulation vom Cifronen- 
siuregehalt des Blutserums IV. 

Ober die Einwirkung von Parathormon auf den Citronensiure- 
gehalt des Blutserums, ein Beitragzur Frage desZusammenhangs 
zwischen Calcium und Citronensaure. 

Von 

NILS ALWALL. 

(Bsi dcr Redaktion am 3. August 1943 cingcgangcn). 


Im Folgenden Avird ein kurzer Bericlit iiber einc Untersuchung 
der Einwirkung des Parathyreoidea-Hormons auf den CiJ;ronen“ , 
sauregehalt des Serums (C/S) vorgelegt. 

Fur seine Studien iiber C/S als Diagnoslikum bei Kranklieilen der 
Leber und der Gallenwege hatte Sjdstrom, 1937, ein grosses klinisches- 
Matorial gesammelt. Leber- und Gallengangsfalle kommen in uberwiegen- ’ 
der Anzalil vor und beanspruclien natiirlicherweise das wesenllicbe . In- 
teresse. Unter dem iibrigen wecbselnden Material mil Abweicbunged vom ' 
normalen C/S kommen auch 2 FSlle von postoperaliver parathyreoprivef 
Tetanie roit gesenkten C/S-Werlen (i3 und 1C y pro ml) vor, Avabrend 2 
FMle von Adenom der Paralhyreoidea mil allgemeiner Ostilis fibrosa 
Hypercitrikamie zeigten {40 y). Da die Frageslellung ausserbalb des Rah-:. 
mens seiner Arbeit liegt, Averden die Falle nur nebenbei mit Diagriosen i 
erwahnt. Auch Angaben fiber Blutcalcium fehlen. Unter HinAveis auf 
gewisse altere Unlersuchungen kommentiert S, in Kfirze seine Refunde ', 
unter Betonung der Moglichkeit, »dass die Ciiral-Ioneh mil ilirer Fiihigkeitj 
die Relationen zwischen den verschiedenen.Calciumfraktionen des Serums 
zu verschieben. - irgendAvie bei diesen Krankheiten , milAvirkeh war- 
den — 9 . • ■ - - ‘ 
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Tabelle 1. 


Ver- 

suchs- 

ms 

Zeit- 

punkt 

Uhr 

Vcrsuclishedingungen 

Ci 

\> pro ml 

jlsS 

1. 

10.0 

Kontrollc 

C2.5 

10.5 

■SI 

9.0 


C'5.5 

10.7 


7.45 

Koiitrollc 

G9.G 

11.3 


11.0 


68.1 

11.3 


15.4.5 


GG.O , 

mm 


23.0 



11.2 

2. 

7.4, 'j 

W . 


11.2 

1. 

8.0 


7G.5 

11.1 

2. 

8.0 

13 Stein nach Parathormon 

94.7 

15.C 


10.45 

1C 1) » » 

• 9G.1 

15.1 




74.7 

11.3' 

2. 

10.0 

12 Stein nach Parathormon 

94.9 

14.4 


17.45 

20 » » >> 

82.7 

12.4 

3. 

10.0 

36 » •' » 

72.0 

11.4 


Die Resultale der liier vorgelegten Versuche, die einen Teil 
stattfindender Uiitersuchimgen .iiber den Zusammenliang z’wisckn 
Calcium und Citronensaure (Ci) im Blutserum ausmaclien, sollen 
naher in einer spateren Arbeit bebandelt werden, 'vvobei aach (He 
Moglich'keiten einer Erldarung fur das ph3’^sio]ogisclie ^orkom 
men von Ci im Blut diskutiert werden sollen. Hier mag nur cc 
wahnt werden, dass die von S. erwahnte Tlieorie nicht geniigen 
sein diirfte. 

S. hat einige Beobaclitungen von C/S-Veranderungen bei pdor 

ter Parath3’’reoidea-Funktion gemacht, welche an der hiesigen 
Klinik bestatigt werden konnten. Fur die Frage der physiologisc len 
Bedeutung 'der Citronensaure scbien es von grosstem Interesse, in 
Tierexperiment den zufalligen klinischen Befund der Hyperci 
kamie bei Uberschuss von Parathormon zu studieren. 

Versuchstier: Hunde von 'ungefahr 15 kg. Blutprobe niiclitern d 
Herzpunktion. Da mehrere Blutproben im Laule des Tages gemaci 
den, wnrde das Tier erst nach der lelzten Probe gefiittert. Besliwnnin 
Citronensaure nach Thunberg. 

Das Resultat geht aus Tabelle 1 hervor, die zwei 
suche und zwei mit Parathormon enthalt. In den beiden ers 
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Versuclien findeji wir unbedeutende spoiitane C/S-Veranderungen 
im Laufe des Tages, auch bei verlapgertem Fasten, m der gleichen 
Weise, wie Sjostrom es beim Menschen konstatierte. 

Kach Injeklion von Paratliornion sfeigl das Blutcalcium mit einem 
Maximum nach ungefahr 15—18 Stunden, urn dann; unabhangig von der 
Grosse der Dosis, nach 1-2 Tagen auf den Ausgangswert zuriickzugehen. 
(s. Collip 1938). 

Nacb Kontrolle des Normahvertes am Morgen wurde das Parat- 
liormon intramuskular am Nacbmittag iniiziert. Das Resultat der 
Blutprobenuntersucbung, die 12 — 36 Stunden spater gemacht 
wurde, gelit aus den beiden letzten Versuchen in der T'abelle ber- 
vor. Im ersten Versucb ist eine maximale ^eigerung auf 15.6 
mg %zu verzeichnen. Im zweiten Versucb betragt der liochste 
beobacbtete Wert 14.4 mg %, was darauf berulit, dass dieses Tier 
eine etw^as geringere Quantitat Hormon erbielt. Keine Beeinflus- 
sung des Allgemeinzustandes, 

In beiden Versuclien finden wir eine gleicbzeitige Steigerung 
von Gi und Ca im Serum. Wenn bei langerer Beobaclitungszeit 
im zweiten Versucb Ca zum bTormalwert zuriickgeht, verbalt sich 
Ci in gleicber Weise. Wir baben noch zwei Versucbe mit dem- 
selbcn Resultat. 


Zusammenfassung. 


Paratbormon verursacbt beim Hund eine gleicbzeitige Steige- 
rung von Calcium und Citronensaure im Blutserum. Beide sinken 
Wenn die Hormonwirku'ng abiding!. 


Die Unlersuchung van-de mil finanzieller Untersliitzung der Stiftune 
sTherese und Joiian Anderssons minneo ausgefiihrt. 

Die Firma A/B Medicinalco. Kopenhagen (wissenschaftliclier Leiter: 
r. med. Eric Jacobsen) liat liebensuiirdigerweise Paratbormon fur diese 

aussprtlir'' Dank 
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The Course of Diabetes Mellitus During Old Age. 

A Report of 25 Cases of Spontaneous Recovery from Diabetes 
Mellitus in Aged Persons. 

By 

VAGN SCHMIDT. 

(Submitted for publication October 11, 1943). 


Introduction. 

Generally diabetes mellitus is considered an irreparable delect, 
a chronical disease: sTliere is scarcely any exception to the rale 
that once a person, young or old, becomes a diabetic, be is a diak 
tic for life. Tlie degree of diabetes may become more severe wtb 
time. Even under controlled conditions the diabetes rarely becomes 
less severe)) [A. J. Carlsson (3)]. Or )>Once a diabetic, always a 
diabetic)) [E. J. Joslin (ll)]- 

However, some single cases of recovery from diabetes have been 
reported, e. g. by Ranstrom (19) who in 1943 reported a case 0 ^ 
spontaneously cured diabetes in a 64 years old man, who on acconn 
of a pancreatitis caused by a cholelithiasis, got insufficiency of bo 
the exo- and the endocrine components of the pancreas. s 
caused diabetic state lapsed again, and by the section a byp^ 
trophy of the island tissues was found while the pituitary an 
thyroid glands showed nothing abnormal. • 1 ds 

While diabetes caused by a primary (innate) defect of the is an^^ 
of Langerhans can hardly be supposed to have any 
recovery, diabetes originating from a secondary affection of a 



the course of diabetes mebeitus during old age. 


341 


merly efficient island apparatus seems to hold a certain possibility 
rtaUng even if the latter must be considered a ve^ rare 
occurrence. A case in this line is mentioned by E. Garde (7) 

On the other hand, it is fairly well known that diabetes of pitui- 
tary origin sometimes may disappear or even pass into a state of 
h}-ioglycemia. According to Mainzer (15) such a pituitary diabetes 
should occur frequently in aged persons. He finds that the triade 
diabetes, adiposity, and arterial hj’pertension, characterizing the 
diabetes of involution years, shows great similitude to Cushing’s 
syndrome and is not found in connection with the diabetes caused 
by a primary hs-pofunction of the islands. He therefore establishes 
the following groups: 


1) Primary pancreas-diabetes; , Experimental diabetes after 
total or partial extirpation of the pancreas; juvenile diabetes; dia- 
betes following pancreatitis and destruction of pancreas by tumours; 
bronze-diabetes. 


2) Primary pituitary diabetes: 

a) Eosinophilogenic diabetes: Accompanjdng acromegaly. 

b) Basophilogenic diabetes: Accompanjdng Cushing’s s}Tidrome, 
»fette Hochdruckdiabetes des Involutionsaltersi); 


3) Primary suprarenal diabetes: Accompanying tumours in the 
suprarenal glands. 

Tims a case of transitorj'" diabetes, presumably of pituitary 
origin, has been reported in 1937 by M. Norn (IS). Diabetes had 
been stated in a 62 years old woman who was then treated with 
large doses of insulin. Six years later the insulin treatment could 


be dispensed vdth completely. At 73, the patient showed sjmiptoms 
of pituitarj’’ hjqiofunction while the island apparatus appeared to 
be undamaged. Norn’s working hypothesis, however, was opposed 
by E. Garde (7) who asserted among other things firstly, that the 
noted improvement of the patients carbohydrate metabolism 
might be explained by a loss of weight amounting to 16 kg during 
four years, secondly, that it was dubious if recovery in the strict 
sense of the word had actually taken place. 

That the pituitary gland influences the carbohydrate metabo- 
ism is, low ever, seen e. g. from the case where Cannovo obtained 
an improvement of a diabetes that had proved resistent to insX' 
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b}’’ exposition of tlie pituitary region to X-rays. Likewise, Chaba- 
nier, Puecli, Lol)o-Onell & Lein iiave described a patient with a 
severe juvenile dial)etes complicated with pulmonary tuberculosis 
where Puech carried out extirpation of the anterior pituitary gland 
resulting in considerable improvement of the diabetic state during 
the year of survival of the patient. Tliese findings concord with 
several facts derived from animal experiments. Since the fundamen- 
tal work of Houssay in 1927, it has been demonstrated that the ante- 
rior pituitary gland seems to contain substances of great import- 
ance to the origination and course of diabetes. 

Thus, Bohan, Fish & Lukens (5) were able to produce per- 
manent diabetes in dogs by intraperitoneal injection of steadily 
increasing doses of anterior pituitary extract through periods of 14 
to 43 days. In some of the dogs, an obvious atrophy of the islands 
of Langerhans was observed indicating that the diabetes had 
primarily been caused by the loss of function of the latter. If, 
hov'cvcr, large doses of protamine insulin were administered 
simultaneously, Mai'ks & Young (JO) were able to prevent the 
development of diabetes, the degeneration of the islands, and the 
reduction of the insulin content of the pancreas following the 
pituitary treatment without insulin. In cats, insulin treatment 
during the periods of hydropic degeneration was able to produce 
restoration of the islands accompanied by permanent recovery' of 
the animals [Lukens & Bohan (13)]. By the administration of ante- 
rior pituitary extracts to completely depancreatized dogs, the dia- 
betic state of the latter was aggravated. This diabetogenic principle 
of the pituitary gland was said to have no effect under conditions 
invohring deficiency of the liver [Best & Taylor (1)]. 

Tliese circumstances explain the fact that patients Avitli lij'pei'- 
pituitary’’ syndromes (e. g. acromegaly’’) often suffer from diabetes 
(Cushing states in 12 % of all cases). Likewise, Cushing 
others has obsei’ved spontaneous fading of the sy’mptoms of dia 
betes in patients whose acromegaly’’ merged into a hypopituitai'y 
state. 

Through investigations on tlie occurrence of diabetogenic 1'°’' 
mone in urine, Tage Bjering (2) has shown that in the cases o 
certain diabetics an absolute increase of the diabetogenic princip 
could be demonstrated while in other cases no such increase in com 
parison to normal persons in good health was to be found. 
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On this backgi-ound, H. C. A. Lassen & Leif Hansen (12) ha^ c 
carried out some beautiful experiments. Anterior pituitary ex 
tract gained by alkaline extraction was injected into nomial and 
diabetic experimental persons. In both cases a pronounced diabe- 
togenic effect was seen coinciding with a substantial increase of the 

excretion of ammonia. 

Independent of the pituitary gland certain other endocrine 
organs may influence the diabetes. Thus the suprarenal glands 
seem to be of great importance; with dogs and cats, Long & Lukens 
have demonstrate that adrenalectomy influenced pancreatic dia- 
betes in much the same manner as extirpation of the pituitary. And 
in 1940, N. E. Lundberg (15) showed by animal experiments that 


the adrenals play a great part by the so-called pituitary effect on 
carbohydrate metabolism. 

The thyroid gland also is of great importance. Yet tlijmcxin 
has no immediate effect on blood sugar, but when large doses are 
administered daily for a week or more, profound changes in carbo- 
hydrate metabolism are observed. Patients suffering from Graves’ 
disease often exhibit slight hyperglycemia and glucosuria, but a 
severe diabetes is not elicited by an increased rate of lli}Toxin 
secretion. A siinilar state may be produced in animals by admi- 
nistration of thyroxin. Hereby the liver glycogen is made more 
easily mobilizable, and suprarenine promotes hyperglycemia wliile 
insulin causes a less pronounced fall in blood glucose than nor- 
mally. If the administration of thyroxin is continued a loss of 
liverglycogen and also muscle glycogen is induced. At this stage 
the animals are very susceptible to insulin while suprarenine 


does not cause the prolonged rise in blood glucose previously 
noted. 


The thyrotropic hormone of the anterior pituitary affects liver 
glycogen through liberation of thyroxin. Tliyroxin, by increasing 
cellular activity, causes an augmentation of carbohydrate oxida- 
tion and presumably also an increased rate of hepatic gluconeogene- 

sis. Its effect on blood glucose is the resultant of these two effects 
[Best & Taylor (1)]. 


Exstirpalioji of the thyroid gland makes an animal more sus- 

uffermg also from hyperthyreoidism decreases the insulin require- 
ment. A disparagement of the function of the thyroid gland is 
SJ Ada med. scand'mav. Vol. CXVI. 
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said often to occasion a secondary iiyperinsulinism with low blooii 
glucose content. Likewise it is told that in the litterature only a 
dozen of cases of diabetes associated with myxedema are described 
while on the other hand the combination of diabetes with Graves’ 
disease occurs rather frequently [E. Garde (7)]. 

Beside those already mentioned, certain other factors may in- ; 
fluence the diabetic symptoms. Tims, increased muscle activity by 
augmenting the combustion of carbohydrate in the muscles may 
to some degree diminish the diabetic symptoms and the need for 
insulin. Furthermore, loss of weight and dinunished uptake of 
food wall tend to the same end. Finally, a rise of the renal thresboW 
may result in an aglucosuric, but yet hyperglycemic condition in 
which case, consequently, a urine test alone wmuld show that the 
diabetes had seemingl}’’ disappeared. 


Own investigations. 

In ))De gamles Bya a decrease of the diabetic symptoms in aged 
persons with consequent diminution of doses or even withdrawal of 
insulin has often been observed. An attempt has been made to 
analyze the cases comprised in the records on diabetics from tbe 
past three years in order to find the causes of this phenomenon. 

Material: 

Out of 108 diabetics it was found that 25 had had their insulin 
doses reduced or done away with altogether while the rest (83) 
either had grown worse or had remained constant. 

Out of the »recovered» an astonishingly great part (i- e. 
proved to be females, while out of the »not recovered)) 49 'uere 
females against 34 males. 

In order to find out if there should be any difference 
spect to the kind of diabetes of the two groups the age at which 
disease has been stated has first been looked into: 
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In none of the groups juvenile diabetes has occurred; in bo h 
groups the presence of diabetes has been stated at an a^dvanced age. 
TJie majority of cases liave been stated at an age of 65 to 75 years. 
In spite of the smallness of the material it must be considered an 
established fact that the two groups exhibit no difference witli 
respect to the age of origination of the disease. 

A. more particular analysis of the cases with a special view to 
the possibility of a difference with regard to tlic frequency of chole- 
lithiasis and of the Mainzer triadc (diabetes, adiposity, arterial 
hypertension) is found in 


Scheme No. II. 



»Not Recovered* 

»Recovcrcd* 

Males 

Females 

Males 

Females 

Total number 

34 

49 

3 

22 

Insulin-treated 

17 

32 

3 

22 

Avcranc dose 

24,8 i.u. 

35,2 i. u. 

28.4 ini 

. unils 

Time of survival after diagnosis 
of diabetes 

5,9 years 

6.7 years 

8.4 years 

Cholelithiasis 

4 

12 

0. 


Arterial hypertension, total 

11 

25 

1 


A. h. -j- adiposity 

6 

14 

0 

S 

A. h. -r adiposity 

5 

11 

1 

3 
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Out of the mot recovered)) 34 had not had insulin but had been 
able to manage by keeping a diet void of carbohydrate, while 49 
had had insulin administered to them,. From scheme no. 11 it h 
seen that the dose of insulin has been of about the same magnitude 
in both groups. It is seen that on the average the )>recovered» have 
survived for 8.4 years after the diagnostication of the dial)^ 
tes, about a year and a half more than the »not recovered)). This 
difference, however is no small that on account of the smallness of 
the material it cannot be considered significant. 

Regarding cholelithiasis there is no difference to explain the 
different course. If the »recoveries» should be explained hy rege- 
neration of the islands following transitory lesions of pancreas cau- 
sed by cholelithiasis, one would have expected to find a greater 
number of cases of cholelithiasis in the group of )>recovered». Fur- 
thermore, none of the records contained descriptions of cases 
liable to be explained as insuffiency of the exocrine function of the 
pancreas. These seem to occur no cases similar to the one described 
by Ranstrom. 

Also with regard to the Mainzer triade the two groups corre- 
spond. The triade has only been conspicuous in a fourth or a 
third of the cases with no marked difference between the groups. 
So nothing seems to indicate the existence of any difference regard- 
ing the primary cause of the diabetes in the two groups. Nor does 
this material afford any support of Mainzer’s theory concerning a 
constant difference between senile and juvenile diabetes. 

As to the 25 »recovered» diabetics, the insulin dose has gradually 
been diminished in accordance with the fall in the blood glucose 
and the disappearance of the glycosuria, so 16 (14 females, 2 males) 
could finally do without insulin while the remaining 9 finally onh 
got 8 international units a day against considerably larger doses 
at the beginning of the treatment. 

Out of the 16 patients whose diabetic symptoms disappeare 
completely, 10 survived on the average for 1 year and 10 months 
from the cessation of the disease (varying from 2 months to 4 years 
and 5 months). 

Tlie six remaining patients still abide in »De gamles By», th®) 
have been examined more closely. Their case records are brie y 
stated as follows; 
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„ Female. A. A., 72 years, born 

"* S ™ lS'ne.ry.Ittl,e morning blood glucose grew lower and lower 
till Sr lMl when it was abt. 0.100 o^ and the unne was quite free 
lt s°»ar, December 1041 insulin was slopped. Ever since tlie tasting blood 
glucose has remained at 0.070-0.100 «/„ and the urine has 
glucose in spite of unrestricted diet and unchanged appetite and food m 

‘ Blood pressure 165/95, height 170 cm, weight 66.5 kg. Glucose tole- 
rance (June 24, 1943): Curve too »prolonged», but apart from that normal. 



Fig. I. Glucose Tolerance Curve (Patient no. I). 


Basal metabolic rate: 94 % (June 24, 1943). Roentgenogram oj sella turcica: 
Natural. Hormone analysis (June 22, 1943): Excreted 15 units of gonado- 
tropine (normallj’ 15 — ISO). 


For this patient no certain cause of the »recovery)> can be esta- 
Idished. The island tissue may have been regenerated during the 
insulin treatment in a similar -way as mentioned in connection 
with Mark’s and Young’s animal experiments. There might be an 
extremely low secretion of diabetogenic hormone; at any rate the 
secretion of gonadotropin from the pituitary gland is low. 


2) Female, L K., 72 years, born 1870, admitted October 5, 1942. 

5 years earlier a transitory hemiparesis. 10 years before’ admissior 
stated diabetes, treated wtii insulin and diet. At adihission found morn 
ing blood glucose 0.205—230 % and urine glucose abt. 1 %, Then admi 
mstered 16 int. units insulin daily, after which the fasting blood glucosi 
in course of lime steadily decreased and the urine became free of glucosi 
So msulm was discontinued May 7, 1943 because the morning blood glucose 
was nearly constant: 0.09~.ll o/„. After the withdrawal the urine SmZ 
free of glucose and the tasting blood glucose adjusts itself ato.ll_.i 2 o"; 
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Loss of weight has not been stated, and appetite as well as food intake 
is said to have been unchanged during the ten years. 

B. pr. 145/100, Height 155 cm, weight 65.8 kg. B. M. R. 'July 3, 1943); 
93 %. Roentgenogram of stlla turcica: Natural. Glucose tolerance: Curve 
markedly abnormal, both too high and too prolonged. Hormone analysis; 
Excreted less than 5 units (normally 15 — 180) gonadotropin in the urine. 

In this case no reliable explanation of the course has been found. 
Accordingly, the tolerance curve is markedly abnormal, showing 
that the fasting blood glucose can not be used as sole criterion of the 



presence or absence of diabetes [E. Garde (8)]. The possibility of 
a diminished secretion of diabetogenic principle must, however, 
be taken into consideration especially in view of the low secretion of 
gonadotropin. 

3) Female, L. H., 80 years, born 1862, admitted October 30, 1039. 

16 years before admission stated diabetes, treated with insulin, at ad- 
mission got 40 int. units zinc-protamine-insulin daily; morning blood glu- 
cose 0.145 — .199 %; urine mostly free of glucose. Continued with 40 int. 
units daily, fasting blood glucose 0.130 — .200 % till autumn 1940 when the 
blood glucose had adjusted itself at 0.100 — .120 % after which only 32 int. 
units daily. The falling tendency of the blood glucose remained, and the 
insulin dose was gradually lowered till May 27, 1941 when insulin was 
discontinued. Yet the morning blood glucose stayed at 0.09 — .11 % 
urine free of sugar. While appetite and food intake till 1943 have been 
quite unchanged, lately they have decreased considerably and on 
whole the patient has grown duller and weaker. 

May 20, 1943 the weight was 70 kg, June 19, 1943: 63 kg, that is a con- 
siderable loss of weight during a month. Oh account of the dementia of ® 
patient it has not been possible to examine her more closely. Tho glucose 
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• crt finf that it must be considered a failure. Hormone 
“ Cetio„, «o„iisgooa4otFOpio p. d»y (norm- 
ally 15-180). 

For this patient the loss of weight may have been of some im- 
portance to the curing of the diabetes but unfortunately .t has 
proved impossible to decide if other factors have cooperated. 

. 4) Female K. P. S.. 01 years, horn 1858, admitted February 13, 1039 
Previously ivcll. Had regular menslpuation from 15 till o5 years, hut 
never pregniint. 1923 slated diabetes, treated with insulin, at admis^on 28 
int. units zinc-protamine-insulin daily together with weighed diet. During 
the four months preceding admission grew more and more tired and dull, 
immediately before had transitory liemiparesis. At admission found fas- 
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Fig. HI. Glucose Tolerance Curve (Patient no. 111).' 



ting blood glucose aht. 0.225 % so as much as 40 int. units liad to he 
administered after wliich llio morning blood glucose adjusted itself at 
0.16 — .20 and urine glucose at abt. 1 %. Besides, the patient was 
pronouncedly arteriosclerotic, had hyperlen.cion (220/110), adipoiity and 
myocardic degeneration. 

After this managed tolerably well till summer 19-10, when she had 
several petty cases of insulinintoxication. The fasting blood glucose bad 
exhibited a falling tendency and was noAv at 0.140 — .270 % so the insulin 
dose was loAvered to 32 int. units. Tlie falling tendency continued down 

to 0.1Q~.U %; since Nov. 12, 1940 only 1C int, unils\laily were admi- 
nistered. 

During the interval Julj’’ 17 ^August 1, 19<i0 the pt. had been removed 
to the surgical dept, on account of jaundice, presumably caused by hepalil is. 

During the following years the fall in fasting blood sugar continued 
since April 27, 1943 insulin could be dispensed wdlb and 
patient given unrestricted diet without causing any change. During the 

a susceptible 

food intake are said to beequite unchanged. 

Did not look myxedematous, but there was sparing liairgrowUi on 
eyebrows and pubis, none in axillae. Adipose no longer, ^weight 6G.5 kg., 
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height 158 cm (May 1943) In course of the following months the w ’ 
moreover, has decreased: June 20: 59.2 and July 12: 55 5 kg 

B. pr. (July 12): 170 / 100 . Sometimes albuminuria 'nephrosclerod,?! 
No other clinical signs of Stewart-Morels syndrome. " 

Roentgenogram of skull: Sclerosis of internal carotid artery Hmo 
stosis frontalis interna. ’ 



Fig. IV. Glucose Tolerance Curve 'Patient no. IV). 



Bo^ntgenogram of the Scull: Hyperostosis frontalis int. (Patient 

no. IV). 

B.3I.R. (May 14, 1943): 64 %. Glucose tolerance: Curve nearly normal, 
a little too »prolonged)). Hormone analysis: Excreted 45 units of gonado- 
tropin (normally 15 — 180), 

Considering that the patient, as we have seen, presented a 
hypopituitary symptoms, one might suppose that the fall in blood 
glucose was due to e. g. a decreased secretion of the diabetogenic or 
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• • 1 Tf tins were correct it should be possible to 

S«c .. supp,V.« 



Fig, VI.. Sclerosis of the internal caroliU artery (Patient no, IV). 


jected intramuscularly, every evening and since June 27 botii 
morning and evening. Tlien the fasting blood glucose and the 
diurnal urine .were controlled. The experiment was concluded on 
July 13, 1943. 

During the experiment the morning blood glucose rose to a 
somewhat higher level (0.103 — .123 %) than during the preceding 
time (0.07— .10 %); simultaneously a ligljt glucosiiria (abt. 0.2 %) 
appeared and the basal metabolism increased to 89 %. No oilier 
change in the condition of the patict was observed. 

■ Even if the experiment is not absolutely convincing, it .seems 
to show to a certain degree what was expected. The cured diabetes 
surely may be explained by tlie waning influence of the pituitary on 
the carbohydrate metabolism. This e.xplanation is confirmed by the 
other findings. 


1 isPrcIobam has kindly been put at my disposal by »Danigcfi]<> Lid. 
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5) Female A. N., 80 years, born 1862, admitted July 15, 1937. 

Previously healthy apart from some gallstone fits. At admission adipo- 
sity, hypertension (180/100), and myocardic degeneration were found 
May 9, 1940, glucose was found in the urine, but not till 1942 did the patient 
present diabetic symptoms: Fasting blood glucose 0.318 %, for vMch 
reason 24 int. units of insulin were giyen daily from February 2, 1942 after 
which the morning blood glucose was 0.14 — .19% and urine glucose 
2 — 4 %. In course of the following time the blood glucose level sank and 
the urine became free of glucose. The insulin dose was gradually diminished, 
and June 4, 1942 insulin was discontinued because. the fasting blood glucose 
was 0.07 — .095 % and during the foregoing time several petty cases of 
insulin reaction had occurred. 

Appetite and food intake had remained unchanged. 



Fig. VIl. Glucose Tolerance Curve (Patient no. V). 

Presented no clinical symptoms of pituitary insufficiency or Stewarl- 
Morel’s sjmdrome. Roentgenogram oj scull (July 1, 1943): Some hypero- 
stosis frontalis, int. Sella turcica: Nat. B. pr.: 170/70. Height: 161 cm, 
weight: Sept. 23, 1940: 79.6 and June 18, 1943: 74.8 kg. B. M. R-: (June 
23, 1943): 110 %. Glucose tolerance (June 23, 1943.): Curve nearly normal, 
yet somewhat high and prolonged. Hormone analysis (July 2, 1943); 
Excreted 90 units gonadotropin (normally 15 — 180). 

In order to investigate the influence of the anterior pituitary 
on the dwindled diabetic state, from July 3, 1943 one ampoule 
and from July 8 two ampoules daily of »Preloban»> Bayer ^ was ad- 
ministered. This caused a significant increase of fasting blood glu- 
cose; it now went up to 0.099 — .145 %. Simultaneously a glucosu- 
ria of 0.2 — 0.4 % appeared.- 

This patient as little as the other one did present any 
symptoms during the experiment, but in this case there seems to 


»Preloban» has kindly been put at my disposal by tDanigefat Ltd- 
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be no doubt about the diabetogenic effect of the anterior pituitary 
preparation. In spite of the normal excretion of gonadotropin it 
might be possible to explain the curing of the diabetes by a dim - 
nished secretion of the diabetogenic principle; on the other hand, 
in this case a considerable loss of weight has occurred also. 


6) Female B. J., 78 years, born 1865, admillecl May 23, 1939. 

No severe illness till 1937 when the patient was treated with radium for 
a cancer corp. uteri which has not since given rise to any symplonis. in 
April 1939 a haemmorrhagia cerebri ivith bemiparesis sin. During I ie 
successive stay at hospital diabetes was slated (May 8; Fasting bloo 
glucose 0.17 %). In dD. G. B.® found morning blood glucose abt. 0,2 %; 
urine contained ,1—2 % of glucose. As the blood glucose showed a ten- 
dency to increase, since .Tuly 17, ^910 16 ini. units ofinsulin were adminis- 



Fig. Vin. Glucose Tolerance Curve (Patient no. Yl). 


tered daily which again was discontinued from October 17 because the 
blood glucose had soon again begun to fall and the urine had become free 
of glucose. In spite of unrestricted diet the fasting blood glucose kept its 
falling tendency down to 0.09— .1 % and the urine remained free of glucose. 

Appetite and food intake invariably good. 

B. pr. 135/70 Jpttsal metabolic rate (May 17, 1913); 63 %. Clinically, no 
distinct symptoms of myxedema or pituitary insufficiency. Rocnisetwgram 
of sella turcica: Natural. Glucose tolerance: Curve obviously abnormal, 
too prolonged. Hormone analysis {.lune 22, 1943); Excreted 10 units gonado- 
tropin (normally 15 — 180). 


Since June 22 administered tabi, gl. (hyr, no. If, 1 tablet a day, 
and since July 8,2 tablets dailyafterwhich blood glucose and urine 
glucose were controlled. In course of the experiment an obvious 
increase was^^oteerx-cd, the fasting Wood glucose adjusting it.self 


In this case the hypometabolism seems to explain tlic symp 
matic reeoveiy because it was possible to reproduce the ton, 
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condition by administration of tliyfeoidine. The primar)' cause 
might be a decreased production of the anterior pituitary principles' 
at any rate the excretion of gonadotropin seems to be low. 

Conclusion: 

Out of the six patients two were found to have an obviously 
decreased excretion of gonadotropin; (in the remainder the values 
found were low). In two other cases it seems that hypopituitarism 
has ))cured» the diabetes, in one, hypotphyroidism, and in one, les- 
sened appetite and food intake. 

Out of the remaining nineteen »recovered», hypothyroidism was 
found in in t^vo; the records of two others, report that appetite 
and food intake had obviously decreased. None of the 25 patients 
showed symptoms of suprarenal insufficiency and in no case in- 
creased muscle activity has occurred. 

Out of the 25 cases the following causes of the cessation of tlie 
diabetic symptoms have been found: 

Hypothyroidism 3 

Loss of weight, lessened food intake 3 

Hypopituitarism 2 

Regeneration of island tissue (?) ^ , 

In the remaining cases it has not been possible to assign any 
explanation to the observed course of the disease. 

From the deliberations and investigations mentioned it is, then, 
possible to establish that the course of diabetes mellitus in aged 
persons in a considerable number of cases may lead to improve- 
ment or even recovery from the diabetic condition. The causes here- 
of may be the following: 

1) Regeneration of island tissue in case of’ secondary diabetes. 

2) Hypopituitarism attended with ceased or. reduced production 
of the diabetogenic (or perhaps thyreotropic) principle. 

3) Hypothyroidism. 

4) Suprarenal diseases.. 

5) Increased muscle acthdty. 

6) Loss of weight, lessened food intake. 

(7) Nephropathia associated with aglucosuric hyperglycemia)' 
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Thus recovery in the strict sense of the word docs not occur 
except in the ease of regeneration of the island tissue. Hus is a so 
shown by the fact that in most eases the tolerance curves after the 
»recover>o> have remained more or less abnonnal. But it is impor- 
tant to bear this course of diabetes in aged pensons in iiimd lie- 
cause insulin intoxication might else pass unnoticed and arterial 
sclerosis be made responsible of its symptoms. 


Summary: 

Out of 108 eases of diabetes mellitus in aged persons, 25 were 
found to be improved or lead to recovery. A brief statement is 
made of the circumstances liable to influence the carbohyilrate 
metabolism, emphasizing the importance of tlie thyroid and 
pituitary glands, 25 eases involving decrease of the diabetic .sym- 
ptoms have been examined; onh' in a few eases a reliable explana- 
tion hereof has been found. Six eases have been subjected to a 
more particular investigation and arc liriefly narrated. In two 
out of these cases hj'polutuilarism is found, in one h)3)Olhyroidism. 
By the administration of anterior piluitar)’’ extract and Ihyreoi- 
dine, respectively, the former diabetic condition was to some 
degree restored. In one ease the cause of the seeming recovery 
apparently was lessened food uptake. 

Finally, a scheme is formulated comprising the possible causes 
of symptomatic recoveiy from diabetes mellitus. 
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The Pancreatic Secretion in Manic-Depressive 
Psychosis, Studied by Means of Secretin. 

By 

MARTIN EKBLAD. 

(SHbmiUcn for jniblicalion Oclohcr 11 . 1913 ). 


The menial fluctuations of the manic-depressive p.sycliosis 
are no doubt closely allied with revcrsildc fluctuations in Ibc 
functional equilibrium of tbc vegetative nervous system in the 
different organs of the body. Thus Hcdstroni (193G), like others 
before him, obsen'-ed that tlie depressive phase of the psycho.sis 
(melancholia) was accompanied by lowering ot the gastric acidity, 
and Henry (1931) and others observed tliat persons suffering from 
depression showed roentgenologic signs of h 3 Tolonia and liiTJO- 
motility in the intestinal canal. 

Lagerlof (1942), examining tlie pancreatic secretion of healthy 
persons after the injection of secretion, found that tlie volume, 
bicarbonate content and enzymatic content all remained relativelj^ 
constant in repeated tests with the same person. Tlie values 
varied more, however, from person to person, espcciallj’' for the 
enzymatic content. The individual differences as regards secre- 
tion of enzymes may be partly due to differences in the tonus of tbc 
vegetative nervous system. Thus Lagerlof demonstrated with 
repeated tests on the same person tliat the, subcutaneous injection 
of 1.5 eg of pilocaipine hydrochloride about triples the enzymatic 
secretion per unit of time, but has practically no effect on the vo- 
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lume and bicarbonate content, and- that 1 to 1.5 mg of atropine 
sulphate reduces the enzymatic secretion to about one-third, but 
has no effect on the volume and bicarbonate content. 

If, therefore, the manic-depressive psychosis is associated 
with changes in the tonus of the vegetative nersmus sj^stem, it 
might be possible to demonstrate disorders in the secretion of amy- 
lase per unit of time in patients with the latter disease. 

Disorders in the pancreatic function of this nature would ex- 
plain a number of the dyspeptic troubles from which manic- 
depressive patients often suffer. Furthermore, they would, if of 
severe degree, provide a source of error when judging the condition 
of the pancreas by means of Lagerlof’s secretin test. 

In the present investigation, Lagerldf’s methods were used 
both for taking the specimens of duodenal juice and for their 
chemical examination. All the specimens were taken at the same 
time in the morning with the patient in the fasting state. The 
patients were given one clinical unit of secretin (Astra) intrave- 
nously per kilogram of body weight. 

The results of the investigation are seen in the attached table. 
Eleven patients, all in a depressive phase of manic-depressive 
psychosis (melancholia) were examined. One patient (case 4) 
■was also examined while he* was in a manic phase. Another patient 
(case 1) was re-examined after she had improved. Two other 
patients were re-examined both when they had improved and 
when they were recovered (cases 8 and 9). 

All the patients had acid gastric juice "with a positive Congo 
reaction. The stools, examined -vsdth the ordinary laboratoiy 


methods, were normal in every case. 

The volume of duodenal juice secreted during the sixty minu- 
tes after the injection of secretin averaged 182 ±12 cm®, witli a 
standard deviation of 41 ±9 cm®. (In this, as in the following sta- 
tistical calculations, only the result of the first test was included 
from the four cases examined on more than one occasion). 
corresponding figures in Lagerlof’s series of 48 healthy persons 
■wmre 202 ± 4.3 cm® and 29 ± 2.5 cm®, respectively. The difference 


bet-vs^een the averages 'vsms thus 20 ± 13 cm®. 

Tlie bicarbonate content, reckoned in cubic centimeters of tenth 
noi-mal bicarbonate solution, averaged 166 ± 13 cm®, mlh a 
standard deviation of 44 ± 9 cm®. The corresponding figures m 
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Lagcrlol’s normal sorios were IM ± 6.0 cm= nml 41 ± ‘1.2 cnA 
respectively. The difference between Ibe .averages was Ibus 

28 ± 14 cm^. , . . ■ 

Tlie amylase secretion calculated in Danivlase unitsi) avciage( 

712 ± 70 with a standerd deviation of 232 ± 49. The corres- 
ponding figures in Lagerlof’s scries were G37 ± 29 and 200 ± 20, 
respectively. The averages thus differed by 75 ± 76. 

In the present series of eleven melancholic patients, the volume, 
of duodenal juice obtained after the injection of secretin and its 
])icarbonate content were slightly lower on the average, than in 
Lagerlof’s normal series. The average amylase content, on the 
other hand, was slightly higher. There is no significant difference, 
however, between the two series. 

Comparison of the values after several tests with the same pati- 
ent reveals no constant change in the volume or bicarbonate con- 
tent in coxmection with the improvement or recovery of the patient. 
On the other hand, in all three cases where the test was rc})eated 
after the patient had improved or recovered, the amylase values 
after the secretin injections were lower than at the. fimt test, when 
the patient war most ill. 

The present series shoves that the changes in the volume or 
composition of the pancreatic juice winch may occur in connec- 
tion with melfincholia are not of such magnitude as to explain 
the dyspeptic troubles of melancholic patients or to cause a source 
of error when using the secretin test for the diagnosi.s of pancrea- 
titis. 


Summary. 

The pancreatic juice of eleven patients in .a depressive phase o 
the mamc-depressive psychosis witl. no dcmonstralile org.-uii. 
injuries in the pstro-intestinal canal or its glands was examine, 
alter the injection of secretin according to Lagerlof 

The valnes for volume, bicarbonate content and amylas, 

serf s Con“'’“‘'ff no™a 

results "“‘■"“‘'5';. -"'’“''“to does not seem to affect tb, 
results of tlie secretin test. 

25 jic/a med. scandinav. 
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Depressed, inhibilcil, ofccl dead". 

Better but still depressed^and 

Jlodcnite depression and inlubilion; dysjjcpUc 
troubles. 

Moderate depression, slight anxiety. 

Moderate depression and inhibition, moderate 
anxiety. 

Excited, lay in bed and chatted and laugned 
contentedly to himself. 

Restless worry, hyiiochondriasis, no localized 
anxiety. 

Moderate anxiety and unrest localized to the 
epigastrium; slightly inhibited. 


Depressed, self-accusations, inbiliiled, plucked 
restlessly with her fingers. 


Moderate depression and self-accusations, inhibi- 
tion, slight anxiety localized to the epigastrium, 
hypochondriasis. 

Belter but still depressed, less anxiety. 

Apparently recovered. 


Fairly strong depression ^Yith precordial anxiety, 
worry, unrest, ul can't go oud. 

Much belter but still depressed, anxiety almost 
disappeared. 

Felt recovered. Perhaps still slightly inhibited, 
rather subdued. 

Receding depression, slight inhibition, had severe 
symptoms before. 


Depressed, inhibited, cried easily, hypochondriacal. 
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Azotamie nach Magenblutung. Klinische Beitrage 
zur Deutung-insbesondere der ihitialen Azotamie. 

II. Mitteilung. 

Von 

A. SCHRUMFF. 


(Bei der RedakUou am 18. August 19-13 cingcgangcn). 


1. Die Bedeutung der Basen fur die Entstehung der 

Azotamie. 

Bei pathologisdien Zustanden (Ileus, Pylonisslcnosis, Diar- 
Thoe usAv.) die mit Chlorverliist unci Cliloropcnic verbunden sind, 
kommt es oft zur Enlwicklung eincr Azotamie. Die Ciiloropcnie 
im Blut wird vielerseils als Ausdruck einer Nalriumpenie ver- 
wertet. Dies ist jedoeb niebt richtig, indem soivobl Cl wie Na als 
dissozierte Jonen auftreten. Von Wicbligkcit ist, ob die anor- 
ganische Basenmenge oder die Nalriummenge mil der Cblormengc 
parallel abnimmt oder iiicht. Das Vcrhaltnis bingegen zwiscbwi 
Totalbasen und Natriummenge im Bbit isi sebr konstani; m. E'qu. 
Totalbasen -r- 12 = m. Equ. Na. — Aus Griinden tier Raumers- 
parnis verziebte icb auf cine Erlaulerung dcr , Elektrolylen- 
physiologie und Pathologic. Anstatt dcssen venveise icb auf 
die glanzende Dbersicht von dr. H. Nielsen im 2. Bandc seiner 
Endokrinologie, einc Dbersicht die vollstandig ist und allc neneii 
Tatsacben beriicksiebtigt. — 
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Die Bczcichmmg: ’’Azotemic par manque de sel” stammt von 
den franzdsisclien Klinikern Blum, Ratherj’^ und Rudolf. DieHam- 
stoffzunalime im Blut wird von der franzdsisclien Schule als Aus- 
druck erhdliten endogenen Eiweissabbaus verwerlet. Dadurcli soil 
die Ammohiakbildung der N'iercn und Hire Paliigkeil das Natrium 
im Glomcrulusfiltrat fcstzuhallcn crlidhl werden, sodass der 
Organismus so lange wie mdglicb die Tolalbase dcs Blutes kons- 
tant erbaltcn kann. Blum mcint ausserdem, dass die Harnstoff- 
crbdluing der Aufrecblcrbaltung dcs osmolischcnDruckes imBlute 
dient. Gegcn diese Tiicoric kdnncn wiclitigc Eimvande erholien 
werden. Die Zcllmcmbranc des Kdrpcrs sind impermcabel fur 
Natrium, walircnd Harnsloff oline Scliwicrigkeit diffundiert. 
Dcmnacb isL sebwer zu vcrslcben, auf welclic "Weisc das Harn- 
stoff der Kdrpcrflussigkcilencinen osmotisclicnDruckinKorrelation 
zum inlrazellularen Druc'k ausiibcn kann. Tndcssenist allgemein 
bekannl, dass Basenzufubr in gewissen Fallen von Azotaniie eine 
Senkung dcs BluUiarnsloffcs bewirken kann. Es bcrrsclit jedodi 
kcinc gesetzmassige Obereinstimmung zwisclien crzicllcr Basea- 
verandcrung und dcr HarnsloffkonzcnLratio’h, wic cs von Stalil, 
Atclilej' und Loeb bci Nebcnnicrcninsuffizicnz gezcigl werden 
konntc. — 

Audi bei Magenblulungcn isl die bier bcobacbtelc Azotamic 
von melircren Forsclicrn mil eincm Elektrolylcnvcrlust in kausale 
Verbindung gesclzL worden, unlcr anderen von Christiansen. Gul- 
dager fand lierabgesetzte Plasmacblorwcrtc und aucli lierabgesetzte 
Aussclieidung von Clilor im Harn. Die Reduktion der Cliloraus- 
scheidung tritt nacli Guldagcr erst dann auf, wenn die Azotaniie 
iliren Hdliepunkt crrciclit, und cr mcint dcslialb, dass das Pliano- 
mcn von eincr Fixation von Clilor in den Geweben abliiingig ist — 

Transsudate, Exsud’atc, Odemflussigkeit und verinutlicli aucli 
die normale Gewebsfliissigkcit haben, abgeselicn von geringercni 
Eiweissgelialt und geringen durcli das Donnangleicligewiclit ber- 
beigefii'lirten Unterscli'ieden diesclbc Zusammensetzung wic das 



per bildet ein selbstandigcs System dessen Mcnge ungefalir 20 /o 
des Korpergewichtes betragt. Sic lasst sich durch Einvcrleibung 
von Substanzen bestimmen die die Gefasswande, jedoch niclit die 
Zellmembranen passieren. (Kalium odcr Natriumsulfozyanat). An 
Hand dcr Konzentration diescr Verbindungen im Blutc nach be 
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slimmter Zeit uiid der Ausscheidung im Harn kann die Menge dcr 
extrazellularen Fliissigkeit erreclmet werden (Lavietes, Bourdi on, 
Klinghdfer.) Die Gesamtmcnge von Wasser im Kdrper betnigt 
imgefalir 70 % des Korpergewiclitcs. — 

Die Totalbase im Serum wir'd elwas verschieden angegoben, von 151 
m Equ. (Heubner) bis 167 m. Equ. (Kramer, Tisdall). Bei den bier wicder- 
gegebenen Untersucbungen Avird mil einem Normahverle von 16pm. Equ. 
gereclinet, d. b. ein etwas liolier Normalwert als mil der von H. Nielsen 
angegebenen elektroljdischen Metode, wo icb bei 100 gesunden Personen 
einen Durchschnittswert von 155 m. Equ. land (das Resullal wirde in 
liebenswurdiger Weise von dr. H. Nielsen koniroliiert.) Siimllicbe Total- 
basenbeslimmungen dieser Arbeit sind mil Hilfe von Pollings Metode 
aiisgefiilirt die etwas hohere Werte liefert. Die Subslanzen die'bcslimml 
werden sind Na, K, Ga und NH,. — Im Harn gelangl unler normalen Ver- 
baltnissen 100—150 m. Equ. Na, 50—100 m. Equ. K, 5—15 m. Equ. Ca 
und 30 — 40 m. Equ. NH* oder insgesaml 185 — 300 m. Equ. T. B. in 24 
Stunden zur Aussclieidung. Zienilicbgrosse Variationen individueller Art 
konnen vorkommen, jedoch sind die grosslen Variationen durcli den Basen- 
inhalt der ICost bedingt. Im Kot gelangl nur ein Brucliteil dergesnmlen 
Slenge zur Aussclieidung. — 


Jeder Basenverlust vom Korpcr hat aucli einen lic.sUinmlcn 
Wasserverlust zur Folgc. Gamble, Ro'ss imcl Tisdall haben nach- 
gewiesen, dass man aus der Art der Bascnausscheidung Schliissc 
Ziehen kann mit Hinblick auf die Herkunft des ausgeschiedenen 
Wassers. Einc negative Natriuinbilanz deutet auf cine Wasscr- 
ausscheidung aus extrazellularer Fliissigkeit, wahrend cine Kalium- 
ausscheidung Verlust aus intrazcllularcm Wasserdepol hestiiUgt 
— vorausgesetzt dass die Natriumbilanz konslant ist und der 
Basenspiegel im Blut sich nicht andert. Es ist ja oluic wcitercs 
klar, dass geringfugige Anderungen des Basenspiegels im Blut 
z. B. cine Bascnausscheidung olinc Anderungen des Fliissigkcits- 
volumens im Korper herhcifiihrcn konnen. Nimmt man an, class 
die T. B. im Blut um 2 m. Equ. ab odcr zunimmt, so hedcutet dies 
hex einem Korpergewicht von 70 kg wovon 49 kg Wasser ist cine 
Bascnverscimbung von 49 x'2 = 98 m. Eqn, oluio entsprccl.endo 
nilerang des gesamten Flassigkeilsvolumcns. Wenn also gcringc 
B^nversclnebungen von 1-2% im Blnle nntor normalen Vc.- 
haltrossen wkommen konnen, mit nnderen Worten Variationen 
die mnerbalb dcr Pehlerbreilc jelzigor Mctliodcn liegen, so vare 
acuro vie ciclit die lelilende Obereinstimraung crWilrt die in 
Bewr von Wasser- and Bascnbilanz nicl.rcrerreils 
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^YU^de. (Lavictcs, d’Esopo, Harrison.) Allgemein Averclen sich die 
Basen in sehr konslanlcm Vcrlialtnisse in samtlichen Korperflussio. 
kciien verteilcn. Ungcfalir die Gcsamlmenge von Na sowie Cl im 
Korper sind in den cxlrazellularen Eliissigkeiten verleilt, Avennman 
die roten Blutkorpcrchcn nicht bcriicksicliligt. Ca und Mg Iretenin 
Avcii geringercr Quanlilat im Blute auf und sind relalivwenigander 
Ausiibimg dcs osmotiseben Druckes l)eteiligt, um so mehr als beide 
iDivalent sind und zum Tcil als undissozierlc EiAveissverbindungen 
auftreten. Demnach sollLe crlaubt sein bci ciner negativen Na- 
oder T. B. Bilanz cinen Verlust an extrazcllularer Fliissigkeit anzu- 
nebmen, solangc die Na odcr T. B. Mengc im Plasma konstant 
bleibi. Einc Aussebeidung von 145 m. Equ, Na odcr 160 m. Equ. 
T. B. solltc dcmnacb die Aussebeidung von 1 1 interstitiellcr Flus- 
sigkeil anzeigen. 

Andert sicb gleicbzeiiig die T. B. Konzeniration im Blut, muss 
dies bei der Bereebnung desiolalen Wasserumsalzesberucksiditigt 
Averden, A\'as durcb folgendc Formel zum Ausdruck kommt; 

T.Bj + B - Wo T.Bg. 

Avo Wi das Wasservolum im Korper bcim Anfang des Vcrsuclies 
T. Bj. die Tolalbasenmenge im Serum » 

B die Basenbilanz 

Wj das WasserA^olum im Koi'per am Ende des Versiichcs 
T. Bg. die Totalbascnmengc im Serum » 

Im Folgenden AA'erden einige A'on mir ausgefubrlc Untersuchun- 
gen dargestellt, die den Zw'eck Amrfolgten die Rolle dor T. B. fur die 
Azotamie nacb Magenblutungen naber zu beleucblcn. In 6 Fallen 
Avurde zu bestimmten Zeitpimklen T. B. und Rcsl-N im Serum 
bestimmt, in 4 dieser Falle ausserdem das Serumcblor und die 
Koblendiox3’’dmenge (Alkaliercscrve.) Hie Resultate sind in Abb. 
Nr. 1 zusammengestellt. Aus ibr gebt berAmr, dass keine konslank 
Ubercinslimmung zwischen ciner Basenabnahme und der Azotamie 
besiehi. Bei Fall Nr. 19 trill am 3. Tag der Hobepunkt der Azotamie 
und der niedrigsle T. B. Wert gleicbzeiiig auf. Das Serumcblor ist 
Avabrend des ganzen Versuebes normal. Bei Fall Nr. 21 sind die 
T. B. und das Serumcblor am 3. Tag gleicbzeiiig gesunken- Die 
Azotamie erreiebt jedocb erst ibren Hobepunkt naebdem die bei 
den Werte Avieder normal geAAmrden AA'aren. Bei Fall Nr. 22 tritt der 
bdebste Rest-N Wert zu einem Zfcitpunkt auf, aa'o soaa'oIiI T. B. 
Serumcblor normal sind. Audi in den ubrigen Fallen NR- 18 u- 
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Tabelle 1.' 


Totalbasenzufuhr uiul Ausscheiclung,.Tota]base, Serumclilor, Rest-N u. KoMen- 
dioxydmcnge im Scrum bci Kontrollpcrson u. cincm Fall von Magenblulunt; 
(Im Ictzten Fall sind die cnlsprcchcndcii Werte eingeklammert.) ^ 


1 

m. Equ. Totalbasc 

Bilanz 

T. B. in. 
Equ. 

■■H 

Vol 

0/ 

, /o 

in clcr 
Nahrung 
zugcfuhrt 

Aussclieidung 

BS 

3 

Harn 

Kot. 

1. 

24 

03 (108) 

14 

-^-453 (-^ 84) 

404 (158) 

103 (103) 

36 (41) 

61 (56) 

2. 

48 

80 (121) 

14 

—140 (^ 73) 





3. 

72 

118 (7.3) 

23 (25) 

— 09 20) 

154 (103) 

104 (98) 

47 (40) 

of) (66) 

4. 

90 

08 (90) 

23(149) 

+ 5 (-M43) 





5. 

120 

01 (02) 

38(149) 

+ 21 91) 

1.54 (104) 

102 (100) 

47 (38) 

62 (67) 

6. 

180 

01 (00) 

38(149) 

+ 81 (-^ 29) 





7. 

192 

78 (50) 

38(149) 

+ 70 (+ 17) 





8. 

222 

84 (87) 

04(149) 

+ 74(-^ 2) 





9. 

240 

99 (120) 

11(149) 

+ 83 (^ 23) 





10. 

249 

94 (I4G) 

41(248) 

+ 114 (-+M.5) 

107 (100) 

104 (100) 

31 (30) 

68 (62) 

27. 

357 









Nr. 26 wircl cin iibcrcinsLinimencIes Verhalten vermisst. Dem- 
nach konnte nur in 1 von 6 Fallen cine marldertc Abnalime clcr T. B. 
zur Zeit des Hohepunktes der Azotamie nacligewiesen werden. 
Audi zwischen den Scnnnclilorwerten und Rcst-N wird cin gesetz- 
massiger Zusainmenbang vollig vermisst. 

Was die T. B.-Bilanz betrifft, sollen erst de Resullate eiues 
Kontrollversudies wiederg'cgeben werden, dcr bei einem Palienten 
ohne Magenblulung ausgefiihrt wurde. (Tab. Nr. 1). Aus dieser 
ist ersiclitlich, dass die Zufulir von T. B. von 24 ni. Eqii. am ersten 
Tag bis 249 m. Equ. am 10. Tag und 357 m. Eefu. am 27. Tag 
steigt. Die Aussclieidung von T. B. wurde sowohl im Harn wie im 
Kot beslimmt. Der Versudi ergibi, dass die Basenaussclieidung 
mit Ausnahme der ersten zw'ei Tage im Harn viel grosser ist als im 
Kot, mit Variationen von 61 bis 118 m. Equ. Die Aussdieidung im 
Kot wediselt zwisclien 23 und 64 m. Equ. Wahrend den ersten 3 
Tagen ist die Basenbilanz eine negative, spaterliin melir und mehr 
positiv. Die T. B. im Serum weist am 3. und 5. Tage eine Abnalune 
von 10 m. Equ. auf wahrend das Serumclilor unverandert hleibt 
(102 — 104 ni. Equ.). Audi die Alkaliereserve ist am 3. Tage etwas 
gesunken (von 65 bis 56 Vol. %), wahrend das Rest-N am 3. und 5. 
Tage eine deutlidie Sfceigeruhg aufweist. — 
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Zum Vergleich habe ich die entsprechenden Werte bei emem 
Patienten mit Magenblutung YOii. .ungefahr demselben Gewicht 
eiiioeklammert. Die dietatiscbe Behandlung und somit auch die 
Basenzufiibr war in beiden Fallen dieselbe. Die Baseitausschei- 
dung im Harn und Kot ist hier durcbweg holier, besonders fallt 
die hohe Basenausscheidiing im Kot auf. Tnfolgedessen ist die 
Basenbilanz mit Ausnahme des 7. Tages daiiernd negativ, mit 
andercn Worten es wird ein Teil der im extrazellularen Fliissig- 
keitsvorrat vorhandenen Base ausgeschieden, abgeselien von der 
j\'Ienge die^dem Blute im Magen-Darmkanal entstammt. Dennocb 
sind die wiedergegebenen Bilanzwerte Minimumswerte, indem der 
durch Bluterbrechen bervorgerufene Verlust aus leicht verstand- 
lichen Griinden nicht niitgerechnet ist. Die T. B. im Serum war 
am 1. Tag deutlich vermindertund stieg alsdann im Laufe von 5 
Tagen von 158 bis 164 m. Equ. 

Es ware demnacli anzunehmen wenn mit einem Korpergewiclit von 70 
kg gerechnet wird, dass 7/10 x 70 x 6 = elwa 300 m. Equ. aus dem Serum- 
wasser stammen, und etwa 100 m. Equ. in den ersten 5 Tagen aus anderer 
Quelle {Blut im Darm.) Die 'Obereinstimmung ist nicht gut, da in Wirk- 
liclikeit die grdssle Basenausscheidung im Darm staitlindet. 


Troiz drier cinwandfrei fesigestellten grosscren ncgaiiven Bascn- 
bilanz und herabgcsetzicr T. B. im Bliii isi die Azoidmie in diesan 
Fall ivenigcr hervortretend als im Kontrollfall ohne Magenhlulmg. 

In der nachsten Tabelle NR. 2 sind samtliche Untersiichungeii 
der Baseribilanz, insgesamt 6, dargestellt. Hier wurd'cn auch die aus- 
geschiedenen Mengen von Ammoniak und Natrium bestimmt, so- 
dass sich der prozentuale Ariteil des Natriums zur Totalbase be- 


rechnen lasst. Aiisserdem sind die Rest-N Werte beigefiigt. In der 
Halite der Palle (3 Falle) ist die Basenbilanz wahrend den ersten 
10 Tagen negativ, in den hbrigen 3 Fallen nur 3~5 Tage. ~ 

Tm ersten Pall (NR. 18) wird im Laufe von 7 Tagen 1266 m. Equ. 
T. B. ausgeschieden, wovon 640 m. Equ. (50 %) Na. (Wahrend 
den nachsten 7 Tagen wird fast dieselbe T. B. ausgeschieden, nam- 
hch 1180 m. Equ., wovon 330 m. Equ. (28 %) N^.) Basenbilanz 
istinzwischenpositivgeworden. Rest-N im Blut ist nur am 1 Tao- 
pathologisch erhdht. — ^ 

Der Fall (Nr, 19) scheidet rvahrend den ersten 9 Tagen 

.90 m, Equ, T, B. im Harn aus. rvovon 460 m, Equ, (35 %) Na 
■ (In den nacl.sten 10 Tagen 1550 m, Equ. T. B., rvoyoii 8.50 
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Tabelle 


Kasus Nr. IS. 
Hanialcmcsis 

Kasus Nr 
Melaena 

19. 

Kasus NrT^O 
Hamatemesis. 

Harn 

Seruir 

Harn 

Serum 


Serum 

m.Equ 

NH, 

Na 

T.13. 

ResL-N 
mg % 

NH, 

Na 

T.B. 



Na 

T.B. 

Rest^ 

"15% 

1. Taf.- 

35 

108 

224 

43 

22 

29 

i 

28 

45 

57 

108 

41 

2. » 

37 

177 

265 


33 

45 



72 

46 

121 


3. » 

38 

133 

230 

34 

30 

17 

81 

4G 

42 

21 

73 

40 

4. » 

39 

77 

154 


30 

19 

173 


47 

37 

90 


5. » 

42 

44 

128 

37 

27 

30 

99 

42 

34 

24 

62 

38 

G. 1 

49 

SO 

182 


25 

58 

153 


2G 

26 

60 


7. » 

34 

17 

S3 


24 

71 

152 


24 

22 

56 


8. ^ 

43 

20 

124 


28 

80 

1G8 


35- 

37 

87 


9. » 


51 

151 


25 

111 

214 


20 

IQ 

IB 


0. » 

GO 

3G 

159 






19 

5(j 

146 


Negative Basenbilanz waiirend 
per ganzen Vcrsuclispcriodc. 

Negative Basenbilanz 
tt'iilircnd 3 Tagen. 

N'cgativc Basenbilan?. 
vvabrend der ganzen 
VcrsucbspcTiode. 


ni. Equ. (55 % Na.) Resl-N isi vom 3. Tag his in die 2. Wocheliin- 
cin pathologiscli erhoht. — 

Der schon friilicr envahnte Fall (NR. 20) scheidet in den ersten 
10 Tagen 920 m. Equ. T. B. aus, zii 39 % (365 m. Equ) ausNabe- 
steliend. (In den nachsten 10 Tagen sind die enlsprechenclen 
1800 m. Equ., zu 50 % (315 m. Equ.) aus Na beslelicnd.) Rest-N 
war nur am 1. Tag pathologiscli erhoht. — 

Fall NR. 21 scheidet in den ersten 10 Tagen 1225 m. Equ. T. B. 
aus, zu31 % (390 m. Equ.) aus Na bestehend. [Die entspreclienden 
Werte in den nachsten 10 Tagen sind 600 m. Equ. L B. zu 19 /o 
(115 m. Equ.) aus Na bestehend.] Rest-N war nur am 5. Tage 
pathologiscli erhoht. Fall NR. 22 scheidet in den ersten 10 Tagen 
690 m. Equ. T. B. aus, zu 33 % (240 m. Equ.) aus Na bestehend. 
[Die entspreclienden Werte in den darauffolgenden 10 Tagen sind 
1345 m. Equ. zu 47 % (640 m. Equ.) aus Na bestehend.) Rest-1^^ 
ist die ganze Zeit hindurch pathologiscli erhoht. 

Fall Nr. 26 scheidet in 6 Tagen 430 m. Equ. T. B. aus, zu 28 % 
(120 m. Equ.) aus Na bestehend. Rest-N ist nur am 3. Tagepatho- 
logisch erhoht. 

Aus dieser Zusammenstellung geht h ervor, dass die lioclisten 
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Kasus Nr. 21. 
Hamatemcsis. 


.\a T. B. 


51 130 217 

39 82 210 

59 40 129 

97 42 124 

99 29 131 

71 13 91 

70 10 101 

74 18 99 

70 S Go 

57 2 56 


Serum 


Rest-N 

mg% 


Kasus Nr. 22. 
Hamatemcsis. 


I 


NH4 Na T. B 


98 30 81 

41 15 43 

97 31 80 

25 17 43 

32 13 4G 

55 10 63 

48 9 43' 

49 25 82 

21 29 69 

69 62 138 


Serum 


Rest-N 


Kasus Nr. 26. Hamate- 
mesis u. Melajna 


Scrum 


Rest-N 

mg % 



55 51 127 

79 27 70 

143 11 55 

78 8 53 

50 10 58 

44 16 68 


ss. 


«-Shrc„<i 4 ngc„. ■ „-al,m,a acr emzen 
L Versuchsperiode. 


der "-al-rend den ersten 5 Tngen 

s~£s:'sgp| 

negativen Basenbilan. und der H61.e vbn ReTffi 

Z. B. bei Fall Nr. 20 dip A^ot- • ^ i^est-N im Blut. So tritt 

negative Basenbilanz ist iedochT^V^"^ deutlichsten zu Tage. Die 
crt nicht langcr als 4 Tage In 2 S™"8 ““d dau- 

aest-N nur L 1. TappattoW f rf ' ^r, 20 ist das 

jcdocl. die Basenbilanz die oanz^ Zeit ' 

19 ist das Rest-N vom 3 Tag bit ' 

tliologiscii erhoht, wahrcnd ieLrt. a" P^' 

Tage negativ ist. Aucl. der ulsLnd" die ersten 3 

len die Basenausscheidung im Not 1 "” T “’'"'“’“‘eii Fal- 
“ dieser Tatsaelie nichts a„der^ 1 “‘^b, kann 

In 4 FMeXt S'S -“'-binder 

I^ntrium im Verhaitnisl:^^ Knr weniger 

— d die Nntrinnia„ssei.eidu„gspaS”:f,:S'^®^^^^^ 
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rung aufweist. (Ge\Yohnlich besteht etwa 50—60 % der im Harn 
ausgeschiedenen Base aus Natrium.) In diesen Fallen darf angenoni- 
men werden, dass die Kaliumaussclieidung anfangs relativ grosser 
gewesen ist, wegen erlidhter Anforderung von zellularem Wasser 
urn die Menge der extrazellularen Fliissigkeit, besonders die des 
Plasmas aufrecht zu erbalten. Insofern wird hierdurch der Befund 
von Borst, dass die Nieren in Gegenwart von herabgesetztem 
Blutvolum viel Kalium aber wenig Natrium ausscheiden, 
gestiitzt. In den iibrigen 2 Fallen ist die Natriumausscheidung • 
nicht anfangs, sondern im spateren Verlauf der Kur herab- 
gesetzt. — 

Aus den in diescm Abschnitt dargestellten Untersuchungengelit 
liervor, dass keine sichere Anhalispunkte gefunden sind, die emn 
Zusammenhang zwischen dcr Azoidmie und Verdndemngen imBasm- 
haushalt wahrscheinlich machen. — 


2. Die Nierenfunktion und ihre Bedeutung bei 
Magenblutungen . 

Wie schon friilier hervorgeboben beweist eine Erliobung 
U'*' Gebaltes des Blutes nicbt, dass die Ausscbeidung ungeniigend 
sei. Es kommt aucb darauf an, dass ein hinreichend grosses Blut- 
volumen in der Zeiteinbeit die Nieren passiert um die notwendige 
Harnstoffausscbeidung zu bewerkstelligen. Von Interesse ist es 
jedocb festzustellen, imvieweit eine berabgesetzte Nierenfunktion 
an der Entstebung der Azotamie nacb Magenblutungen beteiligt 
ist. 


Die Arbeit der Nieren bezweckl den Organismus yom tlbersclmss 
harnpflichtiger Substanzen im Plasma zu befreien. Wird gleiclizeibo 
die Konzentration einer dieser Substanzen sowohl im Plasma loe 
im Harn bestimmt, so kann man sick einen Einblick in die Funklion 
der Nieren schaffen. Das Verlialtnis zwischen Harn- und Plasma 
konzentration zeigt den Konzentrationsindex der betreffenden Su 
stanz an. 

Bei normalen Personen werden fiir verschiedene harnpfliclitigo Sub 
stanzen folgende Konzentrationsindexe — unter Voraiissetzung omer 
Diurese von 0.7 ml pro Minute — festgestellt (Gardstam): 
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Konz. Index 


Wasser 

Protein, Fett, Kolloide 

Glykose 

Natrium 

Ghlor 

U+-N 

Harnsaure i • • • 

Kalium 

SO4 

lO'eatinin 

Ca 


90—93 

95 

7— 9 


0.1 


0.330 

' 0.330 

0.350 

0.700 

0.015 

1 

0.004 

0.05 

0.02 

0.15 

0.002 

0.18 

0.001 

0.11 

0.010 

0.015 


1 

2 

65 

12 

7 

90 

110 

1.5 


Aus der Tabelle gelit hervor, dass Krealinin und demnacli die Sulfate und 
Harnstoff die hochsten Konzentration.sindexe haben. Nach der von Reli- 
berg aufgestellten Theorie passierl das ICreatinin durch die Nierenlubuli 
ohne dass bier ICreatinin zuriickresorbierl wird. Audi soil beim Menschen 
keine aktive Aussclieidung von ICreatinin im Tubulusapparat stattfinden, 
und falls so, ist diese Aussclieidung jedenfalls sehr gering, im Gegensatz 
zu Fischen die kein Glomerulussystem besitzen. Versuche in den letzten 
Jaliren mit Pentose und Inuiin, ergaben niedrigere Pillrationswerte als die 
ICreatininbelastungsprobe. Dieser Umsland deutet darauf bin, dass aucb 
beim Menschen eine aktive Exkretion von Krealinin im Tubulusapparat 
vor sicb gebt. Dadurch wird der Wert der ICreatininbelastungsprobe ge- 
wissermassen reduziert. Indessen baben eine Reibe teils pbysiologiscbe, 
teils kliniscbe Arbeit in den spateren Jabren die tJberlegenbeit der ICreali- 
ninbelastungsprobe anderen Proben wie Slrauss’ProbeundderPbenolsulfo- 
ftaleinprobe gegeniiber beiviesen. — Die Filtrationszahl nacb der von 
Rebberg angegebenen ICreatininbelastungsprobe sclnvankt zwiscben 100 — 
250 ml und ist sicher pathologisch bei Werten unter 80 ml. Bei Werten 
unter 60 ml steigt Rest-N im Blute an. — 

ffarnstoffclearance: In der Tabelle war der Konzentrationsindex fiir 
Harnstoff mit 65angegeben {U+ IConz.im Harn diiddierl mit lj+ Konz. im 
Elut). Dieser Wert gibt mit anderen Worten an wie viele ml Blut in der 
Zeiteinbeit (gewdlinlicb 1 Min.} von Harnstoff befreit wird. v. Slyke und 
Mitarbeiter haben fernerhin nachgewiesen, dass der Clearancewert won der 
Grosse der Diurese abhangig ist. Ist die Diurese grosser als 2 ml in der 
Minute, so ist der Cl. Wert mit der Diurese direkl proportional. 


Ci max 


Ux V 
B 


R = U+ Konz. im Harn 
B = XJ+ Konz. im Blut 
V = Diurese pro Minute 
Cl max = Maximumclearance. 


Ouadraf ^ dei 

yuaaral aer Diurese proportional. 


Ux Vx V 


B 


Cg — Standardclearance 
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«nd derselben Person aosgemUrl. Durchsclmiltlicli war die Kreatininfil- 
tration in diesen Fallen 3 mal sogross ^vie■I 5 Tcaa.,Tn^l^n^naUoncn 
..hen 2 1-4.4. - Die Nierenfnnklionslheorie nacli Gusliny-Reliberg gcht 
von einer bedentenden Filtration im Glomerulussystem ans (80-2o0 ml m 
der Minute.) Da die Diurese gewobnlich urn 1 ml in der Minute scbwaidv , 
muss 99 % des aiisgescliiedenen Wassors wieder im Tubulussystem zuiiic 
resorbiert werden. Bei extremer Wasserausscbeidiing, z. B. wiibrend 
einer Wasserbelastungsprobe wird etwas weniger Wasser in den Tubuli 
resorbiert. Dasselbe ist bei Nierenleiden der Fall, wo jedocb aucb die pi- 
tration in den Glomeruli abnimmt. Der Anteil des ausgescliiedcnon Mas- 
sers in Prozent kann nach lolgendcr Formel bercclmet werden 
w 0/ — ^ ‘ ^ — Diurese pro Minute 

^ ~ p p = Filtralionszalil 

Bei ><epl\ritis tiibrt die lievabgcsetzle Filtration zu eincm crliohtca Was- 
^erausscheidungs %, aber dennocb kann die Diurese anniibernd normal 
sein, da aucb die Riickresorption niclit in gcwobnlicbem Ausmass stalt- 
findet. — Es ist oline Weiteres Idar, dass man wenn Diurese, Wasser- 
ausscheidungsprozent und die Filtralionszalil bekannt sind, zu jedem 
.Zeilpunkt die Menge der vcrschiedcnen Siibstanzen die in den Glomeruli 
ausgeschieden und in den Tubuli resorbiert werden bercebnen kann. Audi 
die Konzentration der betreffenden Subslanzum Resorbat liisst sicb redine- 
riseb erfassen. Der Aussebeidungsprozent von Harnsloff z. B. liisst sidi 
dolgendermassen bereebnen 

100 X CU+ CU+ = IConzentrationsindex fiir Harnsloff 

Kk Kk = Konzcntralionsindex fiir Krealinin 
Wird der Aussebeidungs % fiir Krealinin = 100 gesetzt, so sind die nor- 
malen Werte infolge Gardstam fur Harnsiuiro 2 bis 12, fur Flarnsloff 20 bis 
60 und fiir Klor 0.75 bis 3. — Audi die Plasmaresorbatdifferenz einer Sub- 
stanz Ifest sicli ausredinen. Hiermit verstebt man die Konzenlralions- 
anderung zwisclien den Glomeruli (wo die Konzentration dicselbo wie im 
Plasma ist) und dem Tubulussystem. Die Bereclmung gesdliobt■^olgendcr' 
massen: 


Plasmaresorbaldiff. = 

Ki( + 1 


Eigene Untersucliungcn. 

Die wichtigsten Ziige dew 


U% = Mg% im Ham 

P% = Mg% im Plasma 

Kk = Konzcntralionsindex von 

Kroatinin, 


Biodernen Nierenfunktionsuater- 
sudiung sind im Vorangelienden behandelt. Zum Teil wurde in 
meinem Material, gewdhniicli am 3. Tage der Kur die Filtration nacli 
Kreatimnbelastung und gleidizeitig aucli die Uroaclearance bc- 
stimmt Diese Untersuchungen soilten deni Zweeke dicnen 
teuchbare Haltpunkte fur cine Stellungnahmo zur Fr.age z. 
^.affen, Ob cine herabgesotete Niercnfunlrtion Ursacbe ocle?mit- 
wbende Ursache zur AzotSmie nach Magonlilutungt 
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Insgesamt 21 Falle von Magenblutungen warden mil Hilfe 
der Kreatininbelastungsprobe untersucht. Wenn diese nicbt am 
3. Tage der Kur vorgenbmmen wurde, ist sie jedenfalls im Laufe 
der ersten Woche ausgefuhrt, also in dem Zeitraum wo die Azota- 
mie gewohnlich die hochsten Werte aufwies. Die Methodik w 
die gewohnliche von Rebberg u. Holten angegebene. Die Resul- 
tate sind in der Tabelle NR. 3 zusammengestellt. 15 Falle in der 
Tabelle waren durch Azotamie gekennzeichnet, wahrend Azotamie 


Tabelle 3. 


• Nr. 

Name. 

Kasus Nr. 

Filtration; 

Kreatininbelastungbei Personen mit Magenblutung. 

1) 

A. C. 

16 

57 

2) 

K. P. 

5 

85 

3) 

K. C. 

12 

92 

4) 

H. S. 

18 

180 

5) 

L. T. 

28 

193 

6) 

R. G. 

14 

196 

7) 

W. 0. 

19 

170 

8) 

F. A. 

20 

249 

9) 

0. K. 

21 

308 

10) 

L. H. 

22 

168 

11) 

E. 0. 

23 

85 

12) 

H. H. 

26 

151 

13) 

E. V. 

29 

99 

14) 

L. M. 

30 

147 

15) 

T. S. 

31 

92 

16) 

G. T. 

33 

232 

17) 

A. S. 

35 

2/3: 88 




20/3: 110 

18) 

K. J. A. 

13 

144 

19) 

A. K. 

15 

133 

20) 

K. T. 

32 

181 

21) 

I. E. 

34 

205 


Kontrollfall ohne Blutung 



K.B. 


168 

Versuche mit Blutzufuhr durch Magensonde. 

1) 

N. N. 

38 

180 

2) 

L. B. 

40 

193 

4) 

A. A. 

42 

96 

5) 

L. D. 

43 

178 
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bei NR. 6, 13, 14, 19, 20 und 21 fehlte. Ein Kontrollfall olme Bliit- 
ung wies eine Filtration von 168 ml auf. — 

Die Tabelle lehrt uns, dass sowohl dcr Kontrollfall wic die 6 
Falle von Magenblutung olme Azotamie normalc Filtrationswerte 
aufwiesen. Wird die untere normalc Grenze dcr Niercnfiltration bei 
80 ml gezogen, so ergibt sicli nur b'ci Fall Nr. 1. einc deutlich ber- 
abgesetzte Filtratioriszalil. In alien iibrigcn Fallen mit Azotamie 
war die Niercnfiltration cine normalc. In 7 Fallen mit Azotamie 
war die Filtration < 100 ml, in 7 Fallen von 100 bis 200 ml und in 
2 Fallen sogar holier als 200 ml. In den Vcrsuclicn mit Blulzufuhr 


Tabelle 4. 


Urcaclcarancc bei Magcnhhihingcn. 


Nr; 

Name: 

ICasus Nr: 

1 C. max. 

Cs. 

G 

K. C. 

12 


52 

2) 

R. G. 

14 


40 

3) 

W. 0. 

19 


09 


F. A. 

20 


57 

5) 

0. K. 

21 



6) 

L. H. 

22 

IGl 


7) 

E. 0. 

23 



S) 

9) 

10) 

H. H. 

G. T. 

J. H. 

2(5 

33 

34 


'JO 

43 

53 

00 


pr os schwanicte die Filtration z 
suche.) — 


z.wjM;ncn und 193 


^ Sind rnOerTnh, NR. 

nahmn von NR, 14, 19 20 2 L. a ^us- 

Tabelle zusamniengcste’lllcn Rcsiiitata Bel'f 

dass die Ureaclcarance in samllicli'cn Fan ' ''arvor, 

dalier ausgcscldossen, dass an den. ^ 'st 

genommen wurden, die Paliigkcit dcr Nim" h"'' 

den behindort war, Audi niclit nine l ™ Wnrnsloff aiiszusclici- 

aomeruli kann die UrsalrLrTor i„ den 

Mher untersndit werden wie sicli die Rr 'l ''™' ^°'Scnden soli 

Ssosse, 1.1, St sicli j,a 
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Tabelle 5. 


Nr. 

Name 

■\Vasser- 
aussch. % 

% Harhstoff- 
ausscheid. 

Plasinarcsorbatdi!!, 
fur Harnstoff in 
mg';;, 

Wasserausscheidungsprozent, Ausscheidungsprozent fiir Harnstoff nnd 
Plasmaresorbatdifferenz fur Harnstoff bei Magenblutungen. 

1) 

A. C. 

0.45 



2) 

K. P. 

0.74 



3) 

K. C. 

0.82 

48 

33 

■i) 

H. S. 

0.85 



5) 

L. T. 

0.36 



6) 

R. G. 

0.36 

20 

5 

7) 

W. 0. 

0.99 

51 ■ 

16 

8) 

F. A. 

0.3 

17 

4 

9) 

0. K. 

0.35 



10) 

L. H. 

3.1 



11) 

E. 0. 

1.02 

43 

30 

12) 

M. H. 

0.46 

24 

15 

13) 

E. V. 

1.08 



14) 

L. IM. 

4.8 



16) 

T. S. 

4.6 



16) 

G. T. 

0.38 

21 

5 

17) 

A. S. 

0.83 

30 

10 

18) 

A. K. 

0.3 



19) 

K. T. 

O.G 



20) 

I. E. 

0.31 

26 

16 



Kontrollfall 


ohne Blutung 

0.35 


1 


Versuche mit Blutzufuhr durch Magensonde: 

1) 

N. N. 

0,39 

18 

8 

2) 

L. B. 

1.4 

36 

12 

5) 

L. D. 

0.79 

28.5 

9 


annehmen, dass die N-Ausscheidung dadurch behindert sei. 

nacbst soli aucli das Harnstoffausscheidungsprozent sowie dit' 

Plasmaresorbatdifferenz von Harnstoff berechnet 'werden. 
vurde mil Hilfe der in der Einleitung zu diesem Absclinitlcn'al'n 

len Formeln berechnet. Die Resultate finden sich in der Tabelb 

Xr. 5. — 

Wie aus diescr Tabelle hervorgeht, ist das 'Wasseraussclieidun,^ 

% durclnveg normal. Nur in den Versucben Nr. 11 und 13 isl der 
Wert etwas holier vie 1. und bei Fall 10, Id,- 15 und im Versufi 
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2. nach Blutzufulir pr os ist das Wasscraussclieidungsprozcnt 
holier Xndessen war in alien dicsen Fallen die Fillralion erne genu- 
gende, sodass die Werte keine Nicreninsuffizienz bedculcn. - 
Audi die Harnstoffaussclieidung in Prozent dcr fillricrlen Menge 
angegeben ist diircluveg physiologisch. Nur hi 3 von 12 Fallen wiu- 
den Werte angelroffcn, die cUvas unlcr deni iMinimahvert lagen, 
wenn die Kveaii ninausscheidung = 100 %gercchnet wird. Tndcni 
einen Fall handelt es sicli um cine gesunde Person wo Bin I jir os 
zugefiilirt wurclc (NR. 1.) In den beiden andercn Fallen war das 
Aussebeidungsprozent 19.8 (NR. G) iind 17.1 (NR. 8). A\as die 
Plasmaresorbaldifferenz bclriffl, so fond man in 2 Fallen boberc 
Werte als 16, was die obcrc pbysiologiscbc Grenze darstelll (NR. 3 
und NR. 11.) Dies aber ist ja cin Ausdnick dafiir, dass sowobl cine 
grosse Menge Harrisloff diircb die Glomeruli fillrieii und die TnbuH 
passiert bat und ist nur cin Ausdruck fiir die Fabigkeit dcr Nieren 
ein grosses Angebot von Harnsloff auszuscliciden. Niedrigere 
Werte als normal die das Gcgentcil liedcutcn. wurden in keinem 
Fall nacligcwicsen. 

Fassen wir diese 'Unlorsucbungen zusammen, so gcbl aus ibnen 
liervor, dass sich wedcr bd Palienicn mii MagenbhUungen noch bci 
KoniroUpersonen denen Blut pr os ziigcfOhri wurdc am Tage dn 
Uniersuchmg, die oft mil dm Hohepunkt dcr Azoinmic ziisamimn- 
fiel, cine hcrobgcsclzic Fdhigkcit dcr Nicrc Unrnsloff ausznschcidcn 
festsicllcn Hess. 


Diskussion der Resultate. 

Es ist der Versuch unternommen worden, die Bedeulung der 
Basen fiii die Entstebung dcr Azolamic im Sinne eincr ^Azolcmic 
par manque dc sclo zu unlersuchcn. Aucb bier war das Ergebni.s 
im Grossen und Ganzen negaliv. Obwohl gcwfilinlicb eine'jiega- 
tive Basenbilanz zu Beginn der Kur vorhanden ist, die im Laufe iler 
ersten 5 Tagc ihr hochstes Ausmass ciTeichl, >Yurde cine mar- 
kierte Abnabme der T. B. im Blut nur in 1 von 6 Fallen in diesem 
Zeitrauni bcobachtct. Audi zwisclicn Scrumcblorwerlen und 
Rest-N wml cm gesotzitiassigcr Zusammc„l,a„g vollig vcrniissl. 

here Aniialtspnnktc fur ciiicn geselzmiissigcn Ziisammenlianu 
^schen dcr Azolamic und Verandorung™ dcr Basel, ilan. k„,m- 
ten niclit walirgenommen werden. 
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Endlich ist die Nierenfunktion zu dem Zeitpunkt wo die initiale 
Azotamie gewdlinlick ihren Hohepujikt erreicht eingehend unter- 
suclit worden. Eine herabgesetzte Nierenfiltration liess sich in 
keinem Pall nachweisen. Audi die Ureaclearance, sowie Wasseraus- 
sclieidung, Harnstoffaussclieidungsprozent und die Plasmaresorbat- 
differenz fiir Harjistoff waren durchweg normal, sodass eine lierab- 
gesetzte Fahigkeit der Niere Harnstoff auszuscheiden als Ursaclie 
der initialen Azotamie iiberhaupt niclit in Frage kommt. 

Es kannt demnach an Hand der bier und in einerfriilierenMit- 
teilurig erdrterten Untersuchungen niclit daran gezweifelt werden, 
dass die Hauptursaclie der initialen Azotamie darin zu suclienist, 
dass die Diatkur fiir den Eiweiss und Kraftstoffweclisel unzureich- 
end ist. Fine Absorption von Blut im Darm kann iii geringem Aus- 
mass an der Rest-N Steigerung im Blut beteiligt sein. Alle and^ 
ren Momente sind gewdlinlicli fiir das Entstelien der initialen Azo- 
tamie bedeutungslos. 


Zusammenfassung. 

1) Die Basenbilanz, Totalbase im Serum und Serumclilorwerte 
wiesen in diesem Material keinerlei regelmassige Anderungen auf 
die fiir die initiale Azotamie von Bedeutung sind. 

2) Die initiale Azotamie riilirt niclit von einer herabgesetzten 
Nierenfunktion her, da diese durchweg als normal zu bezeichnen 
ist. 

Summary. 

1) Regular changes of total base balance, the total base and the 
content of chlorides in serum, which could be of importance for the 
initial azotemia, were not found. 

2) In no instan'ce it was possible to demonstrate a reduction of 
renal function, which could give rise to blood urea. 

Resum§. 

1) Le bilan des bases, le base du serum et les valeurs du clilor 
dans le serum ne montrent aucun changement t}''pique, qui 
rait influencer I’azotemie initiale. 

2) Une reduction du fonctionnement des reins, etant donne lu® 
celui-ci est toujours normal, n’est pas en cause de I’azotemie initid®- 
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By 
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Introduction. 

From a number of works appearing in recent years it seems 
probable that pathologically increased serum globulin ^nd 
therefore perhaps the normal quantity too — is formed in plasma 
Cells and other reticulo-endothelial cells. 

The first investigation on the subject was published in 1937 by 
Bing and Plum (8), who demonstrated that it is a feature com- 
mon to the various human diseases with hyperglobulinemia, tbaf 
there is an accumulation of plasma cells and other reticulo-endothe- 
lial cells in tlie hone marrow or elsewhere in the organism, for 
which reason these cells are assumed to be the place where tbe 
globulin is formed. In similar ■ investigations a large number of 
scientists have confirmed this [Gsell (21), Groth (20), Jersild (23), 
Markoff (25), Rohr (30), Wuhrmann and Leuthardt (33), Bing (®)’ 

^ This work has been performed with the aid of grants from His 
King Christian X foundation and the P. A. Brandt foundation. 
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hyperglobulinemia and accumulation of plasma cells. Koloucli (24) 
found a plasma-cell accumulation in the bone marrow of rabbits 
wbicb formed an antibody to Viridans streptococci. In addition 
Bjorneboe and Gormsen (9, 11) sbowed that a strong plasma-cell 
accumulation occurs, especially in tbe spleen but also in other 
organs, in rabbits wbicb while under treatment with poljwalent 
pneumococcus vaccine form large quantities of antibody-globulin. 

The purpose of the present investigation was to find out whether, 
on examining a large number of sick horses and cattle it was pos- 
sible to demonstrate a similar parallelism between hyperglobulin- 
emia and plasma-cellular or perhaps other reticulo-endothelia 
reaction. No investigation of this kind seems to have been made 
previously, and on tbe whole there are only very few published in- 
vestigations on the serum-protein content of horses and cattle. 
After all, it is wmll known after Reymann’s investigations (29) that 
while horses are being immunized with diphtheria toxin a consi- 
derable hyperglobulinemia occurs. In one instance this hj-per- 
globulinemia "was very high, the globulin percentage rising from 
3.4 to 8.9. Similar investigations by Codounis (12) on the serum 
proteins of horses immunized with various other infectious diseases 
demonstrated no distinct difference in the globulin content of 
normal and immunized horses. In both cases the globulin values 
were high (fluctuating round about 4.9 per cent.), which must be 
due to faulty methods, as Codounis found higher globulin values 
in normal people than other investigators have found with good 
methods. Finally it should be mentioned that in an examination 
of 10 healthy’" geldings Wladasch (32) found 6.6 — 7.6 per cent, 
protein, 3.3 — 3.8 per cent, alburhin, 3.2 — 3.7 per cent, globulin 
and a relative albumin percentage of 47 — 53, whereas on examining 
10 healthy cow’s he found 6.3 — ^7.1 per cent, protein, 2.7 3.4 per 
cent, globulin, 3.2 — 3.7 per cent, albumin and a relative albu- 
min percentage of 50 — 59. 

That there are so few investigations on the content of serum 
protein in healthy and sick animals must be due to the laborious 
and time-consuming method employed in the protein determma 
tions. As a result, endeavours have been made to throw lig^^^ 
upon the question of the occurrence of hyperglobulinemia m 
animals by means of the simple formol-gel reaction. Table 1 con 
tains a summary of the various experiments with the formolo® 
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being negative in three hours in normal animals, sond li is po - b 
that in all normal animals, as in man, it is also negative after 24 
and 48 hours. As will be seen from Table 1, positive reaction wall be 
found especially in the case of chronic infections. 


Own Investigations. 


Our procedure has been as far as possible to take lilood .samples 
of all horses and cattle sent in to the Medical Clinic at the Ro.yal 
Veterinary and Agricultural College, followed liy a formol-gcl lost 
on serum by adding two large drops of formalin (neutralized 
Solutio formaldehydi Ph. D., which is about 40 per cent.) to 1 cm® 
serum. Tlie reaction was read during the first three hours, the 
samples having been kept at room temperature. Wlicrc tbc sample 
turned out positive (i. e. the contents of the tube bad stiffened so 
much that it could be turned upside down without running out), 
the serum proteins were determined by Henriques and Klausen’s 
method (22). Protein determinations were also made in .some 
few cases where the reaction was positive in the coin-se of some- 
thing more than three hours In all cases the protein find was com- 
pared with the clinical picture and any patliolo-anatomical finds, 
though unfortunately these were lacking in a number of instances. 

All in all 304 samples were tested from 279 different animals. 
Of 237 samples of horse blood from 225 liorscs 19 gave a positive 
formol-gel reaction. As 2 of the samples came from previously test- 
ed animals, this means that of the horse-blood tests 17 were positive 
in three liours. Of 62 samples from 49 different coavs 30 were posi- 
tive. Of these 10 Avere repeals, i. e. the percentage of positive rcac- 
'^■55 %, in cattle 40.8 %. If the rcaclioii ..is 


^ In own experiments with three 
mol-gel reaction in three hours. 
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positive much more frequently in cows than in horses, the reason 
is mainly that horses are sent to the clinic for very slight ailments 
whereas cows are not. 

A few sheep, donlceys and goats were also tested, the reactions 
being negative. 

The results of the senim-protein determinations on the positive 
samples are sliown in Table 2. The table, as well as fig. 1, show 



Time in Minutes. The Formotgel- Reaction . 

Fig. 1. 

tJiat in’ all cases there was hyperglobulinemia, with globulin 
values between 3.9 and 6.5 per cent. The degree of hyperglol*”^' 
nemia is somewhat higher for the horses than for the cattle. 

As fig. 1 shows, there is for animal sera as for human sera a 
rough parellelism between the globulin percentage and the velocit) 
at which the formol-gel reaction becomes positive. In both ani 
mal and human sera, however, there is also a considerable “ 
sion of the values. The rate at which the reaction becomes posits c 
corresponding to the various globulin percentages agrees with v la 
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rabbits -with hyperglobulinemia after injections of pneumococcus 
vaccine (10). 

Tlie disease which in most cases induced hyperglobulinemia 
: among these horses is strangles; in many cases there was an oppor- 
tunity of microscoping the inflammatory tissue, which was found 
to be exceedingly rich in plasma cells. In other cases of hyperglo- 
bulinemia in horses the affections were of a kind for which we had 
no biopsy: lung fever, bronchopneumonia, rhinopharjmgitis, 
endocarditis and- strongylosis with worm aneurysm. Onc' case 
was of gangrenous pneumonia, where autopsy revealed plasma- 
27 — Ada med, scandinav, Voh CXVI. 
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Fig. 3. Case 26. Horse. Absces membrane, showing numerous poly- 
morphnuclear leucocytes and many reticulo- endothelial cells with abundant 
dark (pyronin-stained) cytoplasma. In the centre of the picture a cell oi 
typical plasmacellshape. Pappenheim Unna-stain. Microphotograph 820 X. 


cell infiltration in lyrnph glands. Another case was that of a horse 
with myoglobulinuria; it had an abscess in the neck, from which 
a biopsy was made. It contained no typical plasma cells, but a 
number of reticulo-endothelial cells with light-coloured nuclei 
and much protoplasm which, like the plasma cells, took a deep 
stain with pyronin (fig. 3). The earliest positive formolgel-reac- 
tion and the most pronounced hyperglobulinemia in the horse 
was in a case of pleuritis. As the horse did recover, we had no 
opportunity to make autopsy, but on examining blood smear, we 
succeeded in finding plasma cells. 

Among the cattle hyperglobulinemia occurred chiefly in cases [ 
of tuberculosis, klere there were many opportunities for autopsy 
with imcroscopy, ^yhich revealed the characteristic tubercles 
with giant cells and epitheloid cells surrounded by round cells, 
which in part proved to consist of plasma cells, occurring in very 
large numbers in lung tissue, pearl nodules (fig. 4), lymph glands 
and spleen. Hyperglobulinemia was also found "with non-tubercu- 
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FiC 4. CaKc 32. Cow. Tuberculosis. »Pcarl nodule*. Nuiucrous darkly 

stained plasma-cells in the unspecific granulation tissue. 

middle epithelioid cells. Pappenheim-Unnn stain. Microphotograjih 8.,0 x • 


lous bTonchopneumonia-, in U\ose cases which led to posl-inorlcni 
examination we found a great accumulalion of plasma cells in lung.s 
and lymphatics. Finally, -we liad an opportunilv lo study the his- 
tological picture of a kidney and renal hilus glands in a coav with 
pyelonephritis and hyperglobulincmia, and here again in both 
places there was a marked accumulation of plasma cells. 

Of other diseases accompanying hyperglolnilinemia there were 
chronic mastitis and pericarditis; in one case there was no diagno- 
sis of the animal beyond emaciation. In these cases there was no 
histological examination. 

These investigations have thus confirmed that there is a connect- 
ion between plasma cells and other reticido-endothelial cells and 
hyperglobulincmia, which suggests that these cells are the seal of 
formation of the increased globulin. In all cases for which- we have 
a microcsopic examination • of the hyperglobulinemic animals \vc 
found plasma-cell accumulation, in mo.st cases veiy pronounced. 
In only one case (No. 26) did w'c find no plasma-ccll accumula- 
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lion, the only material available was a small biopsy from an abs- 
cess, so that there may have been a plasma-cell accumulation else- 
where in the anirnal; but it is very interesting that in the inflam- 
matory tissue we found a number of reticulo-endothelial cells 
whose protoplasma recalls that of plasma cells in its amplitude and 
in its capacity for deep staining with pyronin. Among the tuber- 
culous cows there were, besides the plasma cells, cells of vailing 
morphology, apparently forming a transition between plasma 
cells and reticulo-endothelial cells, which still retained the pro- 
nounced stainability with pyronin. 


Summary. 

B}'’ means of examining a large number of horses and cattle 37 
animals with hyperglobulinemia were found with the aid of the 
formol-gel reaction and subsequent protein analysis. An abundance 
of plasma cells was found in all cases from which we were able to 
make a biopsy or autops 3 ^ There was one exception, a horse; 
in membrane from an abscess we found no plasma-cell accumu- 
lation but a quantity of reticulo-endothelial cells, of which the 
protoplasm like that of the plasma cells took a deep stain wth 
pj’-ronin. 

The investigations have thus supported the theory that the 
, pathologically increased serum-globulins are formed by plasma 
cells and other reticulo-endothelial cells. 
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In connection with the part which the blood lipoids play in blood 
coagulation, quantitative determinations have been carried out of 
phosphatides and cholesterin under special physiological conditions, 
and the influence of these lipoids on the blood coagulation has 
been traced. 

Tlie capacity of the serum in phosphatides, and the antagonis- 
tically active cholesterin, was tested in cases of aged people and 
puerperae, and for purposes of comparison in gravidae at the close 
of the period of pregnancy. Just these groups of test subjects were 
selected for a special reason. Festen (Geneeskundige Bladen 1938, 
35ste serie. no VII) discusses the influence which a raised phospha- 
tide capacity of the blood has on the coagulation period viz. thatof 
shortening it. A quicker blood coagulation is alleged to affect the 
formation of developed thrombosis under special conditions, where 
local thrombi had been formed. In selecting test subjects from 
those groups in whom, as experience teaches, the chances of 
thrombosis are greater than in others, the results, viewed in this 
connection, might possibly be useful. 

At the same time the mutual relation between phosphatides 
and cholesterin has been checked. Tliis is of importance, because 
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lliei’c exists an antagonistic action as between pbospliatides and 
cliolesterin. This functional antagonism expresses itself: 

1. in hemolysis from cobra poison. Cliolesterin ebeebs the speed 
of lieinotysis as contrasted with keilhin. 

Brinlcman and van Dam ^ found antagonistic action of choleste- 
rin and lecithin in hemolysis in resistance determinations. Pby.sio- 
logically lecithin reduces the resistance. Even very small quantities 
of cliolesterin will react antagonistically and increase the resistance. 

2. in the coagulation of the blood. Thus cliolesterin ajipears to 
delay the process; lecithin and cephalin, prcjiared by Zak^ from 
bovine brains, seems to accelerate the coagulation. 

3. in the phagocytal capacity of the Icucocylcs, which is checked 
by cliolesterin, as Stuber^ records. Lecithin leaves the plunmcvtal 
capacity unaffected, but can eliminate the cliolesterin check 

According, lo 
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In blood are distinguished (Terroine): 

a. »rindice lipeniique»: the total lipoidgrade. 

b. the »coefficient lipemique»: the relation 


cholesterin 
fatty acids 


It is striking that the organism tries to keep the )>coefficicnt 
lipocytique», the )>coefficient lipemique», and the quotient 
cholesterin 

phosphatides under verj’’ different physiological and 

probably also pathological conditions. 

In this test this latter quotient, of Avhich numerator and deno- 
minator have been naturally expressed in homogeneous units 
(mg %), has been traced for normal people, for old people and for 
puerperae. 

The proportion of phosphatide in the blood serum "was deter- 
mined according to the method of Kiittner and Cohen. ^ This is 
based on the reduction of phosphormolybdenous acid with 
tinchlorid, a blue discoloration of molybdenumoxide being caused. 
The intensity of this blue color is comensurate with the quantity of 
phosphorous, which may be compared colorimetrically with a stand- 
ard solution. With a departure from Kiittner and Cohen’s method 
the intensity of this blue colour was determined, in this research, 
with Zeiss’ Stufenphotometer. llie proportion of cholesterin in 
the blood serum was determined by the method of Grigaut, which 
is based on the method of Liebermann and Burchard. The principle 
of this is that from a mixture of alcoholic lye and serum, the choles- 
terin (with the cholesterin esters) is transferred quantitatively h) 
extracting once with ether. The cholesterin is dissolved in dr}' 
chloroform and with it the reaction of Liebermann and Burchard is 
performed. The colorimetric comparison, however, was replaced 
here too by an extinction determination with Zeiss’ Stufenphoto- 
meter. 

The determination of the period of blood coagulation, i- o. the 
time elapsing between the moment of the venipuncture, and the 
complete coagulation of the blood, is based on a recalcification of 
oxalate plasm. The difficulty of judging of the exact-moment of 
the onset of cloudiness, and the complete coagulation of the recalci 


^Journal of Biol. Chem. LXXV, 517,^927. 
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fied oxalale plasm, Avas met by registration with the aid of a sele- 
nium-photocell and a reflecldr-galvaiiomctcr. At the same tunc, 
in this way was determined the reaction lime 1. c. the time elapsing 
between the moment of venipuncture and the commencement of 
the coagulation. 

By the above-mentioned methods were performed quanlilalive 
determinations of the amount of cbolesterin in the serum and of 
its phosphatides. Further their mutual rclationsliip Q. i. e. 
cliolGslcrin 

TT— was traced. Then the reaction time and the coagula- 

piiosplititidcs 

tioii time of the blood were determined by recalcificaliou of the 
oxalate plasm. 

For purposes of comparison, the determination of cbolesterin 
and pliosphatJdcs were made, first of all, in the serum; that of 
reaction time and coagulation time in the pla.sjn of a number of 
snormal persons#, by which is understood patients admittotl lo Ihc 
hospital, in wliom, according to the diagnosis, no change in the 
proportion of cholesteriii and phosphatide might he exjicelml. 

The patients on whom the investigation was made, were divided 
according lo age into groups of almost equal numhei-s: by eacb 
group were determined Lbc average age, ibe proportion.s of clioles- 
tcrin and phosphatide, and their quotient. We found: 
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We represent this graphically by showing on the horizontal 
axis the age in years, and by indicating the age-groups through the 
whole graph with dotted lines. On the vertical axis the proportion 
of cholesterin is then expressed in %, the proportion of phospha- 
tide in mg %, the quotient, the reaction time and the coagulation 
time in minutes. Every observation is indicatid by #, every group 
average by the base of the triangle showing the value. From 
the graphs appears: 
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1°. The proportion of cholesterin in the serum in the group from 
14 to 34 years is considerably lower than in the other age-groups. 
In these other groups, indeed, a rise in the proportion of choleste- 
rin does appear, but this does not run parallel with age, as Burger 
and Mdbius ^ and also Parhon ^ indicate. 

The fall which some investigators observe in persons above /5 
may emerge from these observations, but is not proved. 

2°. The proportion of phosphatide in the serum, indeed, appears 
to rise with age, and is parallel to it. Here a fall occurs in the age- 
group of the oldest test-subjects. This may be due to the reduced 
need for combustion. 

3°. The quotients of the various age-groups give averages which 
form a fairly level curve, as was to be expected in view of the 
antagonistic effects of these lipoids. Beyond the age of 60 the 
proportion of the phosphatide seems, however, to increase more 
than the proportion of cholesterin, so that the quotient falls 
somewhat. Above the age of 81 the quotient increase someAvhat. 

^Klin. Wochenschrift 1349, 1934. 

2 Gomptes Rend. Soc. de Biol. Bd. 88, 231, 1923. 
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rale with liie extent of tiie inclination to coagulate.i) This investi- 
gation does not definitely confirm this statement. It is true that the 
shortening of tlie coagulation time runs parallel with the increase 
in age, and the increase in the proportion of phosphatide is likewise 
parallel to that of age. Also the slowing down in the case of persons 
above 80 years which is perceptible in the phosphaticles, runs 
parallel with a lengthened coagulation time. This however is 
also the case with the antagonist, with cholesterin, though this is 
much less pronounced. No influence of the phosphaticles enn he 
claimed however. 



lO JO 30 iO 50. 60 ;o 60 »0 Vein 

Coagulationlimc x ^ Reactiontiine • • Yeais 


Pregnant Avomen, and those in childbed whose blood Avas exa- 
mined, AA'ere healthy AA^omen, AAdio had been admitted to the oli- 
slrelic clinic OAAung to social circumstances or possible difficulties 
in connection AAdth the confinement. Women AAdio exhibited a rise 
of temperature, anaemic patients, and those AAdio shoAA'cd alliu- 
iiiiiiuria during their graAddit3% AA^ere excluded from the inA'Cstig.i- 
tion. The examinations of the graAudae AA^ere made shortly heforc 
jiarlus; of those recently confined betAA'een the eighth and lAvelfthd.iA 
jiost partuni. Tliere AA'as no opportunity for bloodexaniinations 
in the cases of all of those AA'omen at the end of their pregnane} > 
therefore a number of determinations AA'ere made onh' during 
puerperiuiii. 
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The ages varied between 16 and 45 years; the normal ones, for 
purposes of comparison, belonged to a corresponding age-group. 

■ Heic, too venipuncture was performed early in the morning, 

before the patient had breakfasted. 

As comparison material were employed the same data, used for 
purposes of comparison with the results from the older patients, 
and indicated by »normal». Moreover the number of normal reac- 
tion and coagulation times was indicated somewhat; the determi- 
nations too have been represented graphically by the following 
'sATubols; X for normals 
• post partum 
o for pregnant women 



iMoreover a frequency-curve lias been drawn from the values 
in the cases of chose in childbed, and in those of normal women. 
Cholesterin, phosphatides, reaction time, and coagulationtime 
respectively are indicated on the vertical axis in the annexed dia- 
gram. With an arbitrarily chosen unit of climax, c. q. 0 “>50 0 / of 
chotetoin phosphatides, I „i„ute ot rea'ctiontle, 

and 1 .mmnte of coagulationtime, the number of cases of gravidae 



Cholesterin 

1 00 




Phosphatides : mg % 
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and puerperae together is counted repeatidly, and the niimbeis 
found noted down against the comparison material at half tlie 
height of the unit of climax. The numbers of gravidae and puerperae 
are joined up with a full line, tue number of normal persons with 
a dotted line. 

In connection with the values found, the following points are 
to be observed: 

1. Cholesterin seems to have increased considerably, both in 
pregnancy and during childbed. There is no distinct difference 
before and after the partus; the highest values fall somew'hat post 
partum, the lowest rise. On the frequencycurve, when the number 
of cases per 0.250 °/oo is noted down at half height, above2®/oo 
the number of gravidae and puerperae appears to rise sbarpiy, 
viz. to 4 cases per group of 0.250 ®/oo rise, whereas the number 
of normal cases remains at nought above 0.250 “/oo- 



2. The phosphatides increased considerably, both during preg- 
nancy'' and after partus. Yet after partus the values appear to be 
generally somewhat lower than before partus. The frequency cur- 



Phosphatides mg % 
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ves appear to cross each other between 7 and 9 mg %, till between 
10 and 11 mg %, a maximum of 20 gravidae and puerperae is to 

be read as against 0 normal cases. 

Beyond it the pregnancy curve falls evenly. 

3- Tl.e ,-oUcn, ..so appears to be Jairly constant 

at tlie end of pregnancy, and a short time after partus. By fai the 
greater proportion (39 of 45 obser\mtions) vary between 20 and 30, 
and appear even to be more constant than in the test-subjects 
of the same age. 



Years 


4. The reaction time shows a distinct contraction during gravi- 
dity and puerperium. A checking of the figures shows no distinct 
difference before and after partus. 
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5. The coagulation lime likewise sliows a distinct contraction 
before and after confinement; the contracted coagulation time 
after partus is still a little more pronounced than before it. 

Also from the frequency curves of the reactiontime and the 
coagulationtime a maximum appears to be reached in the ver)' 
short coagulationtime, in contrast with the normal cases, where 
these lie between 5 and 6 minutes, and 13 and 17 minutes' res- 
pectively. 





the phosphatide and total 


CHOliESTEHlN CAPACITY ETC. 40/ 


Summary and conclusions- 


An investigation was made as to the quantities of total choles- 
terin and phosphatides in the serum, and their mutual relations m 
normal persons with special reference to old age. 

At the same time the reaction time and coagulation time of the 
blood were traced by recalcification of oxalate plasm. 

There appears to exist: 


1. A greater proportion of cholcstcrin in the serum at an older 
age; 

2. a more strongly pronounced increase of the phosphatides at 
older ages; 

cholcsierin 

3. a fairly constant proportion of -y for all age.s, 

^ ^ phosphatides 

M’itli a slight fall between 70 and 80 years; 


4 . a distinct contraction of the reaction time and coagulation, 
time with increase of age. 

The percentage of cholesterin and phosphatides in the scrum 
was examined at the end of thcpregnancy, and between the 8lh and 
12th day post partum. 

• There appears to exist; 


1. A greater proportion of cholesterin in tlie serum at the end of 
pregnancy and during childbed; 

2. a greater proportion of phosphatide in the serum at the end of 
gravidity and during puerperium; 


3. . laMy constant p„pon.n or 

weeks of pregnancy and a short time after the partus. 

4. distinct contraction of reaction time and coagulation time- 

before and after confinement. ' uit 
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Modellversuche zum Verstandnis des allergischen 
Bronchialasthtnas. 

(Versuche mit Ziegen- and Aalserum.) 

Von 

PAUL KALLOS nnd LISELOTTE KALLOS-DEFFNER. 

(Bci der Redaktion am 12. Okt. 1943 eingcgangen.) 


I. 

Fur das Studium, der allergischen Prozesse in der Lunge en.vies 
sich die Methode bei Meerschweinclien durch Einatmenlassen des 
homologen Allergens bei allergischen Versuchstieren (P. Kall6s 
und W. Pagel 1937, P. Kallds und L. Kall6s-Deffner, B. Ewert 
und P. Kallos u. a.) bzw. durch Histamininhalation oder durch 
Einatmung von Forssman-Antiserum bei unvorbehandelten Tie- 
ren (P. Kallds und W, Pagel 1937, P. Kallds und L. Kallds-Deffner 
1942) »AsthmaanfaIle)> auszuldsen, als besonders vorteilbaft. Neu- 
erdings VTirde diese Methode von P. Kallds (1942) zur lOarung ge- 
wisser Probleme der Tuherkulinallergie herangezogen. 0. Schau- 
mann (1942) hat erneut gezeigt, dass die bronchospastischen An- 
falle, die man nach P. Kallds und W. Pagel bei Meerschweinchen 
durch Histamininlialation regelmassig auslosen kaim, besonders 
geeignet sind um die Wirkung von spasmolytischen Mtteln zu 
testen. 0. Schaumann konnte dahei die Befunde, welche P. Kallds 
und W. Pagel erhoben hahen, voll bestatigen. 0. Schaumann 
fiilirt irrtiimlicherweise an, dass bereits H. L. Alexander und Mit- 
arb. Modellversuche mit Histamininhalation ausgefuhrt batten. 

— Ada med. scandlrav. Vol. CXVI 
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Es liegt uns feme eine Prioritatsfrage zu konstruieren, doch glau- 
ben wir fcstslcllen zu miissen, class solche Versuche erstmalig von 
P. Kall6s und W. Pagel ausgefiibrt warden sind. 0. Schaumann 
hat die Pliarmaka, deren Wirkung zu bestimmen war, in einem 
Teil seiner Versuche zusammcn mit der Histaminldsung versprayt 
und die Vcrzogerung bzw. das Ausbleiben des Histamineffektes als 
Mass der therapeulischcn Wirkung belrach'let. Wir glauben, dass 
dieses Vorgehen nichl zweckmiissig ist. Mittcl, deren Wirkung 
man prufen will, sollen melmchr entwcder eine Zeit vor der Inhala- 
tion Oder nach Auflrelen des bronchospastischen Anfalles zuge- 
fiihrt werden, wie dies in den Vcrsuchen von P. Kall6s und W. 
Pagel sowie von P. Kall6s und L. Kall6s-Deffner gcscliah. So er- 
halt man eine direktc Vorstellung uber die prophylaktische bzw. 
therapeutische Wirkung der zu priifenden Verbindungen. Eine 
grosse experimentclle Arbeit, der Histamin- bzw. Allergenein- 
atmungsversuche bei Meerschweinchen zugrundeliegen, hat H. Coll- 
dahl vorgelegt. Er hat die Methode zur Auslosung von- sStenosc- 
atmung)) benutzt, um die Folgen derselben fiir .den Gasstoffweclisel 
untersuchen zu konnen. Bereils B. Ewert und P. Kall6s haben 
gezeigt, dass sowohl der cchlc Aslhmaanfall, wie er bei Inhalation 
des homologen Allergens bei allergischen Meerschweinchen zustan- 
dekommt, “wie auch der bronchospaslische Anfall, welcher durcli 
Histamininhalation bei unvorbehandellen Meerschweinchen aus- 
geldst werden kann, eine Anoxaemie bedingen, die zu einer Anoxie 
der Herzmuskulatur fiihrt, welchc Storungen der Herztatigkeit 
bedingt, die im j^fall elcktrokardiographisch. regelmassig nach- 
zuweisen sind. Die Untersuchungen von H. Colldahl haben zu einer 
direkten Bestatigung dieser Erldarung der elektrokardiograplii- 
schen Befunde von B. Ewert und P. Kall6s gefuhrt. H. Colldahl 
konnte namlich den Nachweis erbringen, dass die Form der Stenose- 
atmung, welche im Asthmaanfall bzw. wahrend des durch Hista- 
mineinatmung bedingten bronchospastischen Anfalles besteht, die 
Lungenventillation erheblich verschlechtert, so dass der Organis- 
mus unter Einwirkung eines Sauerstoffmangels und Kohlensaure- 
uberschusses steht. Besteht dieser Zustand genugend lange, so 
kommt es zu einer Schadigung des Gewebsstoffwechsels, u. a. 
wahrscheinlich zu einer Herabsetzung des Cozymasegehaltes und 
zu einer sSchadigung der Funktionsablaufe, in die die Cozymasenon 
malerweise eingreifen muss)>. Die Gewebsatmung (besohders die 
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i 

der Leber) war nach H. Colldalil nach einem scliweren Anfall slots 
stark herabgesetzt, so dass mail damit rechnen muss, dass die 
Anfalle tiefgreifende allgemeine Veranderungen bedingen. H. Coll- 
dalil unterscheidet uicbt strejig zwischen dem ecbten, allergiscben 
Asthmaanfall uud dem broncbospasliscben Anfall nach Histamin- 
inlialation. Selbstverstandlicli bedingen beidc Zustande erwar- 
tungsgemass eine Verschlechterung der Lungenvcntilation und 
damit ist in beiden Fallen die Grundlage zu der Beeintracbtigiing 
der oxydativen Prozesse gegeben. Da die Pathologic der beiden 
Zustande nach unseren Untersuchungen vcrschicdcn ist, ware 
es angebracht gewesen die Folgen der Allergen- bzw, Hista- 
mmeinatmung gesondert zu betrachten. Der durch Histamin- 
ematmung bedingte bronchospastisclic Zustand hann auch nicht 

J^ezeichnet werden. 

Jie H Colldahl d,« tut. Diesc Boaeiclmuug muss mrfmdir 
uZ \Zplf7T'‘°r Weibon. P. Kull6s 

Tie™, die 

standen haben. Die Untersii rim « ' ^slammanfalie fiber- 

iiierOber keine Auskunft Nacb"!' r™"* 8°’'''" ieilocli 

* Verauderuugen der LXtif 
fails. Aucbuaeh™edcri,Xft f 7, AsUm.aan- 

aafallon svaren die Verandoruugeu "fckt S'^'r 

konnten aueh patl,oIogiscl,.alLmt ^"“"''''8 ">»' *"■ Heracn 
Scliadigungcn (vgl. w. Pacel) nael '• acllcn gcwcbliche 
aaben scheinen die Verlial'lnisso '( "'creieu. Beim Mcn- 

dektrokardiographiseben VntoZZmT ™ 

5 I&ause, J. Harkaty uud A rITV”'' 

Loew and Ph. M. GotOieb bostei.en „ , f f'™ “■''“'1'. A. 

*™nge„ weiohe B- E Jt „„rp™ii f 

nach di J^“'^'’>"'aincheiis konstatiert 1 T '■’‘I’'''""a'‘iallen 
«ach diesen Autoren durd, eine f ’'•''i’a'' und die n„rf, 

-»en. Kach Abkiingen des ISait'b^tter""”''"-''^ 

™t aber cme Sliirung der 
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Herztatigkeit oft eine langere Zeit hindurcli ' (Tage bis Wochen 
vgl. insbesondere P. Maijizer und M. Krause) Oder auch fiir imnier 
zuriick. . Dies wird durch eine allergische Koronarerkrankung 
,oder durch eine anoxische Myokardschadigung erklart. Fiir diese 
Verschiedenheit kdnnen vielleicht die Begleitumstande verant- 
wortlich gemacht werden, weJche bei asthmatischen Menschen 
vorliegen und den Zustand komplizieren. Diese sind: Infektionen 
Arbeitsbelastung des Herzens und Belastung des Herzens durch 
die gegen den Asthmaanfall gerichtete Medikation. Bass diese 
Annahme eine gewisse Berechtigung besitzt, beweisen die Unter- 
suchungen von R. Knepper, ferner unsere eigenen Versuche, die 
bei W. Pagel angefuhrt sind und nach welchen die Verabreichung 
von Adrenalin oder Coffein in massigen Dosen im allergischen 
Anfall bei Versuchstieren dazu fiibren kann, dass Myokardscliadi- 
gungen allergischer Art auftreten. Unseres Erachtens muss man 
diesen Befunden in der Zukunft Recbnung tragen. 

Alle erwahnten Untersuchungen lassen erkennen, dass die yer- 
schiedenen Formen des experimentellen Asthmas wertvolle Auf- 
schliisse iiber strittige Fragen der Asthmapathologie liefera kon- 
nen. Dariiber hinaus eignet sich die Inhalationsmethode, wie ein- 
gangs erwahnt, auch dazu, allergische Prozesse in der Lunge lier- 
vorzurufen und in verschiedenen Stadien ihrer Entwicklung studie- 
ren zu kdnnen. 


IL 

Anlasslich unserer friiheren Untersuchungen ergab sicli, dass 
die Anfalle, welche bei unvorbehandelten Meerschweinchen durch 
Histamin- oder Acetylcholininhalation ausgeldst werden kdnnen, 
hauptsachlich bronchospastisch bedingt sind, wahrend die An- 
falle, welche bei ebenfalls unvorbehandelten Meerschweinchen in- 
folge Einatmung von Forssman-Antiserum zustandekommen, vor- 
nehmlich auf einer Gefasschadigung in der Lunge, zu der Paren- 
chjmrveranderungen hinzukommen, beruhen. Die Asthmaanfalk 
schliesslich, Avelche bei allergischen Meerschweinchen durch Ein- 
atmung des homologen Allergens ausgeldst werden kdnnen, lassen 
eine Beteiligung aller dieser Komponenten erkennen. Ein wesent- 
licher Unterschied bestand darin, dass bei den allergischen Pro- 
zessen sensu strictiori von Anfang an eine sehr starke Beteiligung 
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Abb. 1. Siibmukoscs Geffiss, slroJzcnd pc- 
filllt init Eosinophiizcllcn (cxpcriinoiitcllcs 
AsUima bciin Mccrsclnvcindien). 



i^farginales Emphyscm mil cosino- 
.)hiler Septcninfillralion imd Verdickuna 
bei einem experimeulell asUimalisclien 
jMeersclnveindioii. 


. aeleug. bhonchiai-astiimas. ')13 



Abl). 2. Siibmukosc.s ricra>;!:, strotzciid mil 
Eosinopliilzrlk’ii gi'fOlIl. (lewTbseosiiJopliiifr 
(expcrinuMitollcs Asthma licim Mc'crschwi'in- 
dien). 



Abb. .1. Eosinophilc Gramilome der Al- 
veolarscplcn bci rinctn e.xperitncnU'll 
asUimalisdicu Mccrsdvwdndu'n. 
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■eosinophiler Leukozyten zu verzeichnen war, imd zwar vollig uh- 
abhangig von der Art des Allergens. Wie erinnerlich fehlten' hin- 
gegen die Eosinophilen fast vollstandig in den durch .Histamin 
bzw. Forssman-Antiserum bervorgerufenen Gewebsyeranderungen 

Lost man einen allergischen Asthmaanfall z. B. bei einem gegen 
Eiklar allergiscben Meerscliweinchen durch Einatmenlassen des 
feinversprayten homologen Allergens aus, so kommt es, wie die 
Abb. f und 2 (P. Kall6s und W. Pagel) zeigen, bereits nacli weni- 
gen Miiiuten zu einem enormen Zustrom eosinophiler Leukozyten, 
die die peribronchialen Gefasse so gut wie ausfiillen und bereits 
sehr friihzeitig in das Gewebe einwandern. Nach einigen der- 
artigen Asthmaanfallen findet man ausgedehnte Gebiete in der 
Lunge, die eine sehr ausgepragte eosinophile Septeninfiltration 
aufweisen (Abb. 3) und es kommt sogar zur Ausbildung von eosino- 
philen Granulomen (Abb. 4). Es ist gegenwartig nicht zu erklaren, 
warum unter Einwirkiing des Forssman-Antiserums keine Gewebs- 
eosinophilie zustandekommt. Es handelt sich ja dabei um die 
Reaktion des zellstandigen Antigens mit dem zugefiilirten Anti- 
korper, also um einen analogen Vorgang wie bei der AUergie. 

Die RoIIe der Eosinophilzellen ist ungeklart. Aus der ausfiihr- 
lichen Diskussion und den experimentellen Befunden, die A. C. P. 
Campbell, A. M. Drennan und T. Rettie vorgelegt haben, scheint 
hers'^orzugehen, dass die Gewebseosinophilie eine Folgeerscbei- 
nung allergischer Reaktionen ist. Die Eosinophilzellen haben nach 
diesen Autoren keine Schutzfunktion. W. Pagel spricht sich eben- 
falls dafti.' aus, dass das Vorliegen einer Gewebseosinophilie ver- 
muten lasst, dass eine allergische Reaktion sich im betreffenden 
Gewebsgebiet abgespielt hat. Auch wir haben uns dieser Auf- 
fassung, die durch die oben erwahnten Befunde auch bekraftigt 
wurde, angeschlossen und der Vermutung Ausdruck gegeben, dass 
die Gewebseosinophilie vielleicht Attribut der allergischen Reak- 
tionen im engeren Sinne, wie sie bei allergischen Organismen unter 
Einwirkung des homologen Allergens auftreten, ist. Die Annahme 
von F. Pescatori, dass die Ursache der Eosinophilie eine Asphiocie 
sei und die von N. Banerji, nach welcher die Erhdhung des 
Kohlensauregehaltes des Blutes eine Eosinophilie bedingt, sind 
wenig wahrscheinlich, da die Histamin- und Forssman-Tiere in 
unseren Versuchen ebenso hochgradig asphyktisch waren und 
wahrscheinlich auch eine ebensolche Erhohung des Koldensaure- 
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1 Hires Blutes aufgewiesen habcn, we die allcvgiscli-asUuna- 

SkenTicre, docl. ^ese„ nur die 

nophilie auf. Allerdings beaehcn s.eh d.c ^ 

tori sowio die von N. Bancrji nut die EosmopMcn dcs B'ute. E- 
ist moglich, dass die gennnnten Fnldorcn d.o AntaH dcr Eos, no 

philea iia Blute becinflussen. , ajo 

Zur Klarung dieser Frage schien es ims angcbrachi scm die 

Auslosung von »AsthmaanfaIIcn» bei Mcerscbwcmcbcn durcb 
andere Reizmittel zu versuclien und die Bcfundc mil don bisber 
erbobenen zu vergleicben. 


in 


nr. 

Wie eingangs envabnt isf es uns gehingcn den Astbmaanfal! 
seine verschiedenen gcnclisclicn Komponcnlcn zu zcrlegen. 
Der Spasmus der glatlen Muskulalur dcr Bronebien cinerseils und 
Veranderungen dcs Tonus und dcr Pcrmcabiliiat der Gefasse andc- 
rerseits spiclen die bcslinimcndc Rolle. Diese Komponcnlcn 
miissen aucli bei den piopbylakliscben und Ihcrapeutiscbcn Bc- 
strebungen berucksicktigL werden. Yorwiegend broncbospaslisclic 
Anfalle konnten wir bislang nur mit Hisl.nmin lizw, AcclyJcliolin 
ausldsen, "wahrend vorwiegend vascular bedingte. AsUnnaanfallc, 
obne Beteiligung der glattcn IMuskulatur dcr Bronebien, aucb 
auf dem Wege cincr Antigen-Anlikorperrcaklion, namlicb mil 
Forssman-Anliserum, ausgelosl werden konnten. In dcr vorlic- 
genden Versuebsreibe waren vir u. a. beslrcbt bronebospastisebe 
Anfalle auf derselben patbogcneO.scbcn Grundlagc zu erzeugon. 

Seit alters her ist es bekannt (gesclu’chtliclic Angabcn s. bei 
A. Coca), dass artfremdes Scrum fiir bestunmte Ticrarlen bei par- 
enteraler Zufiibrung primar gifUg ist. Primru; gifUges Scrum ruft 
bei lokaler, z. B. subkulancr, Applikalion eiitzundliche Erscbci- 
nungen berror, bei intravenoser odcr inlraperilonealcr Zufiibrung 
kommt es oft zu cinem tddiiclieji Sliock. Ist cine Scrumnrl fiir 
erne Tierart pnmar giflig, so wirkt sic aucb meisten.s auf die Blut- 
koi^erchen derselben Tierart bainolytiscl!. Zwisclicn der luimolv- 
lischen Fahigkeit des Scrums und seiner Gifligkeit bcslebl eine 
gewsse Parallehlat. Es gibt aber aucb Fallc, wo die Giftigkcil sebr 
ausgepragt und das bamolytisebe Venndgen nur schtv cl 
Jedeutalk soheut die GifligMt „ur in Gegenwort von geeignetcu 
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Komplcment in Ersclieinung zu treten. Das Komplcmenl dcr gip, 
empfindliclien Tierart ist meistens nichi geeignct uni don giflinen 
Wirkstoff des Serums zu erganzen. Deslialb findet sicli in dcr 
Literalur am haufigsten die Angabe, dass nur frischcs Scrum 
das also nocli das eigene Komplement in aktivcm Zusland enthalt 
giftig ist. Dbereinstimmend wird angegeben, dass Lagerung odcr 
scrologiscbe Inaktivierung (Erhitzung auf 56° 30 Minulen laiio) 
die Giftigkeit aufheben. Wahlt man ein geeignetes Komplenicnl 
so kann die Giftigkeit wiederhergestellt werden. Der giftigc Wirk- 
stoff selbst verbalt sicli offenbar wie ein Antikorper. Er ])esilzt 
Ehveisscliarakter, wird bei 2stundiger Erhitzung auf 56° Oder hci 
kiirzerer Erwarmung auf hohere Temperaturen irreversibel inak- 
tiviert. Er kann durch Blutkorperclien oder anderc Zellaricn 
empfanglicher Tiere adsorbiert werden. Es handelt sick demnach 
wahrscbeinlicli um Antikorper, die in bestimmten Serumartcn 
vorhanden sind.und sich gegen Antigene, die in den Zellen besUmm- 
ter anderer Tierspecies enthalten sind, ricbten, Bcim Konlakt 
dieser zellstandigen Antigene mit dem antikorperhaltigcn Scrum 
erfahren die Zellen, falls geeignetes Komplement vorhanden isl, 
eine Reizung, deren Effekt sich in den oben genanntcn Erscliei- 
nungen manifestiert. Demnach ist die primare Serumgiftigkcil 
ein Spezialfall der mmgekehrten Anaphylaxie», sie ist also in ilirem 
Mechanisrnus der Reaktion empfindlicher Organismen auf Forss- 
man-Antiserum gleichzusetzen. 

Wir haben die allgemeine Wirkung einer grosseren Anzabl vcr- 
schiedener artfremder Sera auf Meerschweinchen untersucbt. Bei 
Inhalation von z. B. Kaninchen-, Binder-, Schweine-, Ziegen- und 
Aalserum entstehen Asthmaanfalle. Die schwersten Anfalle 
konnten \vir mit Ziegen- (H. Zinsser) und mit Aalserum (A. Mosso) 
auslosen. Dabei fiel es uns auf, dass das Aussehen der Lunge dcr 
j\Ieerschweinchen, die im Asthmaanfall verendet waren, jc nacli- 
dem ein vollig anderes war, ob der Anfall durch Ziegen- oder Aal- 
serum ausgelost wurde. Die Lunge der durch Ziegenseruniein- 
atmung getoteten Tiere war gross und geblaht, blutarm, v'ei.ss, 
ihre Schnittflache trocken. Die Lunge der Tiere, die im Aalserum- 
shock verendet waren, war hingegen von normaler Grosse, aber 
blauschwarz und von ausgedehnten Blutungen vollkommen durch- 
setzt. Abb. 5 veranschaulicht diese Befunde. Auf dieser Abbildung 
ist rechts die Lunge eines 250 g schweren Meerschweincbens zu 




Abb. 5. Lunge cincs 


im Anlscriiin- bzw. ZiegetisenimsbncK- viTCiuJolcn 
schwei lichens. 


.Mcer- 


sehen, das nach lOminiiligcr Einatinung von fri.sclicin Ziogon- 
senim im Asllimaanfall vcrendclc; links siolil. man die Lunge einc.s 
gleichgrosscn Mccrschweinclicns, das nacli aininiiligei Linalniujig 
von Aalscrum im Asthmaanfall oinging. Bcr Untcrsrkicti isl selu 
inarkaiit und dciitct darauf liin, dass die klinisclien Lrsclicinungcn 
des Asthmaanfalles, die unabhangig davon ob Ziogen- bzw. Aal- 
seriim zur Einatmung gclanglc, glcicbarlig .sind, l)ei den Ziegen- 
serumticren durcb Broncliialkrampf und bci den Atilserumlieron 
durch Gcfassverandcrungcn bedingi ^Ycrden. 13ie liislologisebe 
Untersuchung hat diesc .iVniialunc l)estaligL und ausserdein noch 
einige Unterschiede von Bcdcutung aufgozoigl. 

Bei Ticren, die frisches Zicgcn-serinn einalmen, komnil es be- 
rcits nach einer iMinutc zu Voranderungen, niimlich zu einein Zu- 
slrom von Eosinophilzellen in die Lunge. Besonders die peri- 
bronchialen Gefasse weisen zahlrciche Eosinojiliilzellen auf. Bald 
beginnen diesc Zcllcn anch in die Bronchinllichlung oinzinvjmderjj. 
Blutungcn sicht man nirgends. Bei Forlsctzung dor Einatmung 
bis zum Tode anderl sich das Bild nur insofenie, dass die AIvef)lcn 
ausgedelinler Lungenljczirkc hochgradig crweiterl erschciiien und 
die Alveolarscplcn mancherorls dnreh die hochgradige Au.sdeh- 
nung zerrissen sind. Gberall .sicht man perivascular zahlroielie 
ausgewanderte Eosinophilzellen. In den Lumina der Broncliien 
liegen vcrfilztc Sdileimfaden und zahlrciche Eosinophilzellen. 
Die Bronchialschlcimhaut ist sehr stark gefallcll. Vcrsucht man 


418 PA.XJL KALLOS und LISELOTTE K.ALl6s-D EFfNER. 

Lipijodol durch die Trachea einzugiessen, so gelingt dies wegen des 
bestehenden Brojichialkrampfes und des Verschlusses der Bron- 
chien durch Schleimpfropfe nur sehr unvollstandig. Es entsteht 
das Fiillungsbild, das wir als charakteristisch fiir den broncho- 
spastischen Asthmaanfall beschrieben haben und das auch bei 
dem allergischen Asthmaanfall zu finden ist. 

Bei Tieren, die Aalserum eingeatmet haben, entstehen eben- 
falls sehr rasch Veranderungen. Die Blutgefasse sind starkstens 
erweitert und strotzend mit Blut gefiillt. Bereits nach einer Minute 
findet man iiberall in der Lunge perivasculare Blutungen, manche 
Gefasse sind von eincm breiten Blutsaum umgeben. Nirgends sieht 
man Eosinophilzellen in vermehrter Anzahl. Auch die peribron- 
chialen Gefasse enthalten keine iibernormale Anzahl von Eosino- 
philzellen, sondern sie sind auch nur prall mit Blut gefiillt. In den 
Bronchiallichtungen findet man blutigen Schaum. Ein Broncbial- 
krampf ist nicht vorhanden. Die Lipijodolfullung ergibt ein 
normales Fiillungsbild. 

Die geschilderten Veranderungen konnen als beweisend dafflr 
betrachtet werden, dass Ziegenserum bronchospastische und Aal- 
serum vasculare Asthmaanfalle auslost. Bemerkensv/ert ist, dass 
bei den mit Ziegenserum behandclten Tieren eine starke Gewebs- 
eosinophilie vorhanden ist, wahrend die mit Aalserum behan- 
delten Tiere keine Eosinophilic aufweisen. Dieser Befund liess 
sich auch bei intravenos mit Ziegen- bzw. Aalserum behandelten 
Tieren bestatigen. 

Wir haben dann versucht zu ermitteln, ob der isoUerte Uterus 
unvorbehandelter Mecrsclnveinchen auf Ziegen- bzw. Aalserum 
mit Kontraktion reagiert. Die Versuche wurden mit der Scbultz- 
Dale’schen Versuchsanordnung in der Modifikation von E. B^rdny 
ausgefiihrt. Hierbei ergab sich, dass frisches Ziegenserum oft im- 
stande ist eine einzige Uteruskontraktion auszulosen. Die Fahig- 
keit des Ziegenserums Uteruskontraktionen auszulosen scheint 
stark zu wechseln. Von 17 untersuchten Uteruspaaren reagierten 
11 auf Zusatz von 0.1 — 0.5 cm^ Ziegenserum zu 100 cm® Badefliis- 
sigkeit (Tyrodelosung) mit einer sofortigen, gleichzeitigen, uiaxi- 
malen, tonischen Kontraktion. Die 11 positiv reagierenden Uterus- 
paare wurden mit 3 verschiedenen Serumproben gepriift. Die 6 
negativ reagierenden Uteruspaare wurden mit 2 weite'ren Serum- 
proben, die ebenfalls frisch und im Versuch am ganzen. Tier re- 
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Pittiv ,var<,n sppraft Wie envMmt gclingt es pur efpc Kontrak- 

Wcuhsct man die Baddmssiskoit so smd crncule 
'Zusatze dcsselben odor eincs andcren .ilenisrmksamon 7. g 
serums olmo Effcirt. Auf anderc Reize reagrcrcn solclie Ulcri nor- 
mal (z. B. auf Histaminzusatz). Dieses Vcrlialtcn ciilsiiriclit dem 
durch Zusatz des spezifisclicn Allergens »doscnsihilisierler» ten 
allergisclier Meerscliweinclien. Aber aucli primar 
Stoffe zeigen manchmal ein soicbes Ycrbaltcn. R. Docit fubr 
z. B. an, dass das Gift der auslralisclicn Scblangc Nolcchis scvita- 
tus sicli derart vcrhalt. Dcr von ims erbobenc Befund slehl offen- 
bar zu Beobachtungen von J. D. Aronson im Gegensalz, dcr kurz 
anfiihrt, dass Zi'egenscruni iin Schultz-Daic-Vcrsticli unwirk- 
sam sei. BercUs R. Doerr bai darauf bingoAviesen (1929, S. SSO), 
dass dicse Behauplung von J. D. Aronson Mimvalirscbeinbcli imd 
durcb Wiedergabe von Vcrsuclicn niebt bclcgto sci. Die von uns 
beobachtete Unrcgelmassigkeit dcr Ulcnisnklivilat dcs an und- 
fiir sich i)priniartoxisclicn» Zicgonscrums crklarl den Untcrschied 
zwschen den Befunden von J. D, Aronson nnd den nnsrigen liin- 
langlicli. Wir werden veilcr imtcn zeigen, dass unscr Befund aucli 
durch Adsorptionsvcrsuclic besliiligl werden konnlc. 

Aalserum ist, so weit von uns gcprilft werden konnto, aucb in 
vollkommcn friscliem Zustand unwrksnm iin Ulcrusvci'sncb. 
Leider standen uns nurzwci boebwirksame Semmproben zur A^'cr- 
fugung. Allerdings stebt dicser Befund mil dem oben gcscbildcr- 
ten Verlauf der fnlialations- und Injektionsvcrsuclic mil Aalscnim 
gut im Einklang. 

Unsere im Scluillz-Dale-Vcrsucb am isolicrlen Uterus crhobencu 
Befunde konnlen wir aucli an isolicrlen Broncbialringcn von 
Meersclnveincben besUiligeii. Dicse Avurden nacli dcr ifethodc 
von T. Sollmann und A. J. Gilbert prapariert. Die Praparation 
geschieht liekanntlicb dcrnrl, dass die Lunge durcb die Trachea 
mit 10 %-Gelat}ne-Tyrodel6sung gefiillt, borausgenommen und 1 
Stunde im Eissclirank gehaltcn wird. Dann werden mil I lilfc eines 
Rasiermessers diinne SebniUe bergcslellt und dicse auf Kork- 
rmge, d.e am Bodon von Petrisclmlei, bcfestigl simi, mifges,,a„„|. 
e Pelnscbalcn wden dann mil sauerstoffgesalliglcr, 37" rvar- 

Tela Losimg lost sich (lie 

S TrT'* “ konnen im Mikroskop dircH 

bachtet werden (Vcrgresscrang 30~100tael,). Die Pelrllchal™ 
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werden auf dem Objekttisch mit einem, doppehvandigen Metallring 
umgeben, in welcliem 45° warmcs Wasser zirkuliert. Derart gelijigt 
es die Temperatur der Tyrodelosung wahrend des Versuches auf 
37° zu halten. Die Bewegujigen der Bronchialmuskulatur kdnnen 
derart direkt beobachtet Averden. Bei Zusatz von 0.25 Ziegen- 
serum trilt eine sofortige, maximale Kontraktion ein. Aalserum 
ist in derselben Versucbsanordnung umvirksam. Tauscht tnan die 
Tyrodelosung gegen frische Ldsung aus, nacbdem eine Kontrak- 
tion durch Ziegenserum ausgelost. wurde, so kann man zeigen, 
dass ein erneuter Ziegcnserumzusatz keine Kontraktion auszulosen 
vermag, wahrend andere Reize, wie z. B. Histamin, eine solclie 
unmittelbar liervorrufen. 

Zusammeniassend kann festgestellt werden, dass diese Ver- 
sucbe aufgezeigt liaben, dass frisches Ziegenserum, und frisches 
Aalserum Wirkstoffe entbaltcn, die auf Meerscbweincben primar 
toxiscb wirken. Bei Einatmung kommt es zu Asthmaanfallen, die 
bei Anwendung von Ziegenserum broncbospastisch und bei Anwen- 
dung von Aalserum vascular bedingt sind. Bei Amvendung von 
Ziegenserum kommt es zu einer ausgepragten Gevvebseosinophilie 
in der Lunge, wahrend eine solche bei den Versuchstieren, die der. 
Einwirkung von Aalserum ausgesetzt wurden, nich zustandekommt. 
Worauf dieser markante Unlerschied zuriickzufuhren ist, kann 
gegenwartig nicht entschieden werden. Wie eingangs erwahnt, 
muss ja vorausgesetzt vverden, dass es sich in beiden Fallen um die 
Reaktion zellstandiger Antigene mit den im Serum vorhandenen 
Antikdrpern handelt. Die Lokalisation der Antigene ist verschie- 
den. 

Der ausgepragte Effekt des Ziegenserums auf die glatte Musku- 
latur und des Aalserums auf die Gefasswande Hess es als aussichts- 
voll erscheinen pharmakologische Versuche vorzunehmen. Es sei 
noch einmal darauf hingewiesen, dass bei dem allergisclien Asthnia- 
anfall, wie er bei allergisclien Versuchstieren durch die Einatmung 
des homologen AJlergens in feinversprayter Form ausgelost wer- 
den kann, die beiden Komponenten, Bronchialkrampf und Gefass- 
veranderungen, zusammen vorkommen und die pharmakologische 
Beeinflussung soldier Anfalle lasst es oft nur schwer entscheiden, 
ob die evt. beobachtete Wirkung auf einem spasmolytischen 
Effekt Oder auf einer Beeinflussung von Gefasstonus und -permea- 
bilitat beruht. 
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Bei der Thempic des- menschlichcn Asthmaanfalles bcdicnt 
man sicli liauplsaclilich spasmolylischcr Mttcl, wic Adrcna m, 
Atropinpraparate und Calciumsalze. Leizlerc 
Starke Gefasswirkung, wiihrend Adrenalin und Airopm )ci 'a cn, 
bei denen die vasculare Komponcnlc vorwjogl oder sogar al oni 
vorhanden ist (J. HarkaA^O ^-e^ne giinsUgc Wirkung auszuubcn 
vermogen und Adrenalin den Zustand sogar vcrscldeclilcrn kann 
(R. R. Hyde; P. Kallds und L. Kallds-Dcffner 1012). 

Durch G. I-Iernnann und Jvk B. Ayncsv'orth (1037) vairdc in 
die Astliinatlierapic cin neucs IMiUel,, das Aniinophyllin (Tiico- 
phyllindiaetbylamin) cingcfubrl. 1041 vurdc von N. Emnielin, 

G. S. Kahlson und K. Lindstrom sowic von R. W. Lanison 
und L. C. Bacon auch das Tlicamin (Theoj)hyllinn)onon(dbyI- 
amin) zur Beliandlung dcs Asthmas cmpfohlen. Die klini.schen 
Mitteilungen, besonders die von R. ^V. Lamson und L. C. 
Bacon, liessen erhoffen, dass die neuen liliUcl anch adrena- 
linrefraktarc Falle bccinflussen kiinnen. Die experiment ellen 
Arbeiten von N". Emmelin, G. S. Kahlson und K. Lindstrom hahen 
allerdings aufgczeigt, dass das Tlicamin einen alropiniihnlichcn 
spasmolytischen Effckt hat und cine sehr starkc prophylakti.sche 
und therapeutischc ^Yirku^g bei Histaminvergiflung nuszuuben 
vermag. Dementsprechend konnlcn Avir zeigen, dass Amino])hy)lin 
bei den durch Rorssman-Antiserum bei Meensclnveinchcn ausge- 
Idsten rein vascularcn Asthniaanfallen lunvirksnm ist. fm ITin- 
blick auf die giinstigen klinischen Ergebnisse und anch wogen der 
bekannten myokardstimulicrenden und koronardiJatatorisehen 
Wirkung des Aminophyllins und Tlicamins (R. W. Lamson und 
L. C. Bacon) erschien es uns noRvendig diese Fragc erneut zu priifen. 
Die Wirkung auf Myokard und Koronargofjisse schienen uns ini 
Hinblick auf die cinleilend enviilinlcn Unte.rsuchungon von B. 
Ewert und P. Kallds, F. Mainzer und itf. Krause, J. Harkaw und 

A. E. Urbach, A. Loew und Ph. Gottlieb soAvie. 

H. Lolldahl, sehr wcsentlich zu .sein. 

Wir konnen nicht nmbin Jiier in mdglichster Kiirze die Liten- 
taranga ben welchc >ms Ijlr die Benrlcilung der Aussiclitra der 

'™""8 --iHdae,,. 
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Die 


en Falle iraieB MftgeBbcECiwctacE VN.. . 

Oder dergl. als uncr^ninscldc ICompiikalioB dor Bclmdlung 
oaer aerg beobachief, so dass die Resul- 


Falle ^\^lrden im Durcbsclinill 2 
tale als DauerresuHale bcirccbtol Avcrden kdnnen. 

Nacb F M. Rackcmann isl Aminoplij'llm inlravouos gegebcii 
ders bei adrenalinrcfrakUiren iVsihmafallen von giKor Wirkirr.g. Ivacl. 
H Bernhardt' (19-12) stclU cine intravenosc Aminophyllinnijcklion bcj adre- 
nalinrcfraktaren Asthmalallcn oft sogar die normale Empfindlicbkoil lur 
Adrenalin winder her, so dass crncut auflrelende Anfallo wicder mil Adre- 
nalinpraparaten koupicrl worden konnen. 

Als Nachteile der Aminopbyllintberapic konnen lierYorgehobcn \\n- 
den: Die Noiwendigkcif das Mittel inlravenos zn injizieren, was cine 
Applikation durch den Palienten sclber aiisschlicsst und im AstJimaarif.'ill 
manchmal iiberhaupt sclnvierig isl; die Nebcnerschcinuiigcn, welrlic oben 
erwiilint worden sind und zu welchon noch Schwiiulel nnd Aansea bei zii 
raseber inlravenoscr injektion zti ziililen sind. Bei paravenoser Injeklion 
cntstelil cine schwere Gcwcbs.'^cbadigiing, da die kbsnngcn .'^lark nlkali.«cb 
sind. Die Dosierung belriigi inoi.slci>.s 2-1 nig Aminopliyllin eder Thoamiii 
in 10 cm^ Ldsung. 

Die Ertolgc der Aminopbyllintberapic werfen ancli anf die Aslbinn- 
pathologie cin neucs Liclii mid erlaubon cine Erwoilcimig ilircr Griiiid- 
lagen. 3, A. E. Eyster bal in eingehenden Unter.sncbnngcn feslgeslellt, 
dass der venose Druck bei Horzinsiiffizienz crhoiil isl. Nach A. t.. Ern- 
stene iind H. L. Blunigarl ist aiich der Zisicrnciuiruck erliolil, wa.s Ey.sler 
zu der Annahmc veranlassl, dass gerade der erltdiilc intrakrnnialc Drm-k 
die Ursache der Dyspnoe bei Ilerzinsuffizionz sein diirfle, da infolgo dicser 
Druckerholuing das Atemzentriijn .schJcdilor durrliblulet wir<i. Der 
Cheyne-Slokes’sche Aleintypus soli sich cinslollon, falls bei Erhohnng <lc.s 
intrakranialen Druokes auch der Blnldnick anfangl zu slcigen mid .•^ich 
allmahlicli auf da.s Niveau des inliakranialen Dnickes einslelU. Bei Pati- 
^len mil Slammg und ircrzin.surfi 7 .i 0 nz trill dcslialb nichl .selten cine 
Hypertension auf, ebenso aucb bei Palienten mil A.'^tlima hronchiale 
{M.Hoc ircmimdG.T.Dinischiolu). Auch A. MacMnbon mid R. Ntisc. 
bamn sebbessen sich der Ansichl an, dass der crlioble inlrakraniaie Drnck 
bei Herzmsuffizienz die inlri-kraniale Durchbinlmig vermuidcrl wtuiurch 
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Messungen beslaligt werden konnle. Bei Kompensation der Insuffizienz 
fallen beide Druckwerte. Lumbalpunklion bringt bei solchen Patienten 
immer eine Erleichterung, yor allcm wird die Dyspnoe soforl beseiligt 
In aufrechler Stellung oder im Sitzen pflegen solche Patienten leicbter zu 
atmen als im. Liegen. Demen tsprechend konnte Harrison jr. feststellen, dass 

der Zisterncndruck im Sitzen oder Stehcn vermindertist, das Atemzentrum 

wird also in diescn Korperslellungen besser durchblutet als im Liegen 

Nach J. A. Greene, W. D. Paul und A. E. Feller (1937) sind bei Asthma 
bronchiale Lumbaldruck und venoser Druck stark erlioht. Aininophyllin 
(24 mg intravcnos) bewirkt cine sofortige Herabsetzung des Lumbal- 
druckes. Dadurch wird die Dyspnoe behoben oder erleichtert. Adrenalin 
hat diescn Effekt nicht. Bei Asthmapatienten mit Hypertension wirken 
die iiblichen relativ grossen Adrenalindosen vielleicht sogar nacbteilig. 

M. Hochrein und L. Schleicher sowic M. Hochrein und G, T. Dini- 
schiotu haben 1939, cinige Jahre nach den oben zitierten amerikanischen 
Yerblfentlichungen, liber Iherapculische Erlolge berichtet, die sie durcli 
Behandlung von Asthmafallen mH wiedcrholten Lumbalpunktionen er- 
zielt haben. Sie ziticrcn die oben angefiihrte Literatur iiberhaupt niclit 
und bogriinden ihr therapeutischcs Vorgchen in anderer Weise. Sieneh- 
men an, dass der Asthmaanfall *eine Zirkulationsstorung des Lungenkreis- 
laufes darstellti), im Anfall uspiclen sich.an der Lunge zwei Vorgange ah: 
eine vermchrte Biutfullung und cine verminderte Mittelstellung der 
Lunge»). Im Lungenkrcislauf liegtnach Hochrein und Mitarb.beim Asthma 
ein Stromungsliindcrnis vor. Die erhohte Blutfiiltung der Lunge verlangt 
eine starkere Inanspruchnahmc des rechten Herzens und der Atmungs- 
muskulatur. In diesem Stadium linden Verff. im Elektrokardiogramm 
Zeichon eines Rcchtsiiberwicgcns, ja sogar Zeichen, die auf eine rechls- 


seitige Koronarinsuffizienz deuten. Spater tritt eine arterielle Hj^er- 
tension auf und im Elektrokardiogramm trill ein Linksiiberwiegen an Stelle 
des Rechlsiiberwicgens. Das Pneumotachogramm zeigt, dass im Aslhma- 


anfall keine Stenoseatmung vorliegt, sondern die alypische Kurve der 
Alemform bei Stauungslunge)). Bei den Fallen, bei denen vielleicht doch 
ein Bronchospasmus vorliegt, komml es nach der Annahme der Verff. zu 
einem Druckabfall im Alveolargebiel und damil zu einer Herabsetzung des 
intrapulmonalen Druckes,so dass der Sauerstoffpartialdruck in den Alveo- 
len sinkt und eine Lungenstauung bei gleichzeitigcr Entleerung des Blut- 
depots der Milz zustandekommt. Alle diese Fakforen sollen einer reflek- 
torischen, vegetafiven und hormonalcn Steuerung unterliegen. Die bum- 
balpunktion soli die geslorte Reflexlage wiederherstellen. Each Hoch- 
rein und Mitarbeitern bestehl auch bei chronischem Asthma kein anato 
misches Emphysem, sondern nur eine Vefschiebung der Mittellage der 
Lunge mit Herabsetzung der Vitalkapazital. Letztere steigt nach Lumba 


punktion unmiltelbar um 200 — 300 % an. , 

Die Beweisfiihrung von M. Hochrein und Mitarb. ist oft unklar un 
nicht geniigend durch Talsachen unterstiitzt, in manchen Punkten 
lehnung der Bedeutung des Bronchialkrampfes, elektrokardiograplusc i 
Befunde bei Asthmapatienten, Ablehnung des Vorhandenseins o'*’® 
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stellongen m Widerspru ' y| ^ p LumWpBnktioncn gunslige 

dass Vertt. te f L„ den tabaWruck aucb 

S»^alpunklian and dergunstiga BBekl kann durch amen avasan bcb 
«infaclieren Eingriff erreicht werden. Vielleiclit spielen die Krejskt.fver- 
anderungen, auf die M. Hochrein und seine Mitarbeiter limgewiesen liabcn, 
in besonderen Fallen in der Tat eine cntscheidende Rolle. Besonders die 
sog. adrenalinrefraktaren Fidle sollten daranfhin untersucbt werden. 

Selir wertTolle Aufschliisse liefern auch die Arbeiten, welche sich mit 
der Eimvirknng von Aminophyllin bzw. Adrenalin auf das Herz, nnd zwar 
vor allem auf die Koronardurchblutung, beschafligen. 

Im Tierversuch fiibren wiederholte Adrenalininjektionen, besonders 
relativ grosse Dosen inlravends verabreicht, zu Mj'okarditis. {R. M. Pearce, 
Ch. M. Gruber, J. J. Olch und B. Blades). Bei funkUonell geschadigtem 
Herzen kann nacli^Gh. M. Gruber und Mitarb. bereits eine einzige intra- 
venose Adrenalin Oder Epliedrininjektion Myokardjlis hervon'iifen. Ein* 
malige sehr grosse Adrenalindosen fiibren oft zum Tod der Vcrsuclistiere, 
wobei ein hamorrliagisches Oedem der Herzmuskulatur (R. M. Pearce) 
und Lungenoedem (A. Luisada) beobacblelAvurden, 

Die Wirkxing des Adrenalins auf die Koronargefasse normaler Versucbs- 
tiere bzw. Versuchspersonen ist noch nicht ganz eindeutig geklart. G. Milles 
und P. W. Smith haben iiber diese Frage eine kritische Obersichl vcr- 
dffentlicht. Sie haben auch umfangreiche Untersuchungen zur Klarung 
der einschldgigen'Probleme durcbgefiihrt. Sie kommen zu der Schluss- 
folgerung, dass Adrenalin in therapeutiscben Dosen die Koronardurcb- 
blutung an und fiir sich erhdht. Gleiclizeilig kommt os aber zu eincr Ver- 
mehrung der Herzarbeit und damit zu einem erlidhlen Sauerstoffbedarf, 
was zu einem Sauerstoffdefizit des Myokards fiihren kann. Deswegen 
konnen dann elektrokardiographische Verandeiungen beobachtet wer- 
den, die an Angina pectoris erinnern.. Ahnliclie elektrokardiograpbisclie 
Veranderungen nach VerabreicJiung von grossen Adrenalindosen haben 
auch Kahn, sowie Rosenblum, Hahn und Levine, ferner A. H. Douglas 
B. Gelfand und Ch. Shookhoff beschrieben. Die lelzlgenannten Aulorcn 
rr r ktramuskulare Injektion von 1-2 mg Adrenalin bci 

I aizen elektrokardiographische Veranderungen erzielt, uie sie ssimilar to 
that seen in the most extreme changes of coronary occlusion, bezeichneu. 

iniekfin^I^n^T^^ ^ gesunden Individuen durch Adrenalin- 

] n typische sanginose. Schmerzen auslosen. C. J Wisruers nimml 
^Je^^trokardiographischen Befunde an, S Idrlalk 

In.cressanl, 

wel„h.„ 1 - Talaat erbrachl 


haben, nach 


Fasserge 
und Smith). 


Frischi wies nach a 7 Histamin ab- 


Acfa med, scandinav. Vdl. CXYl 
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Noch deullicher Iritt die ungunsiige Beeinflussung des Koronarkreis 
laufes bei Patienten mil Angina pectoris zutage. Bei solchen Palienten 
kann mit kleinen Adrenalindosen sofort ein typischer Anfall von Koronar- 
insuffizienz ausgelost werden, was diagnoslisch von Wichtigkeit ist (S A 
Levine, A. C. Ernslene und B. M. Jacobson; L. N. Katz, W. W. Hambur- 
ger und M. Levy ferner G. Milles und P. W. Smith sowie F. M. Smith und 
W. D. Paul). Es ist von Bedeutung zu erwahnen, dass derselbe Effekt 
auch durch die Herbeifiihrung einer Anoxaemie erzielt werden kann z B 
durcli das Einatmenlassen eines Gasgemisches von 90 % Stickstoff und 
10 % Sauerstoff (R. L. Levy und Mitarbeiter, M. A. Rotschild und M. Kissie 
ferner A. Leslie und Mitarbeiter). 

Uber die Wirkung des Aminophyllins hat F. M. Smith in dem Hand- 
buch yon R. L. Levy; »Diseases of the coronary arteries and cardiac painr 
1936 eine tJbersicht verdffentlicht. Aus dieser geht hervor, dass H. Eppin- 
ger und L. Hess bereits 1909 festgestellt haben, dass isolierte Koronarstrei- 
fen in vitro eine Erschlaffung zeigen, falls Koffein auf sie eimvirkt. Von 
den spateren experimentellen Arbeiten seien vor allem die von F. M. Smith 
und Mitarbeitern erwiilmt. Sie stellten am isolierteft Kanincbenherzen 
fest, dass von alien Xanthinpraparaten Theophyllin die Koronardurch- 
blutung am starksten erhdht, und zwar in der Konzentration von 1; 25000— 
50000 um 20 — 45 %. Wird Theophyllin in Aethylendiamin gelost, so er- 
halt man eine Steigerung der Koronardurchblutung um 40 — 90 %. In der 
klinischen Therapie erzielten djese Verff. bei insgesamt 110 Fallen von 
paroxysmaler Dyspnoe (20 Falle), Angina pectoris (25 Falle) und Koronar- 
okklusion (55 Falle) ausserst giinstige Resultate. Die experimentelle Be- 
griindung der Aminophyllintherapie wurde durch die Arbeit von W. M. 
Fowler und Mitarbeitern wesentlich gefordert. Diese Autoren haben durch 
Ligatur des Ramus desc. der Arteria coronaria der einen Seite und der be* 
gleitenden Vene, experimentell bei Hunden den Zustand eines Koronarver- 
schlusses herbeigefuhrt. Distal von der Ligatur erscheint innerhalb von 5 
Minuten ein zyanotischer Bezirk. Injiziert man in diesem Zeilpunkt 0,48 
g Aminophyllin intra vends, so versclnvdndet die Zyanose der Heizmus- 
kulatur unmittelbar, und zwar als Zeichen dafiir, dass Anastomosen geoff* 
net worden sind. Injiziert man hernach Adrenalin, so kehrt die Zyanose 
sofort wieder, um bei erneuter Aminophyllinzufuhr wieder zu verschwin- 
den. Eine ahnliche Ligatur wurde bei einer grdsseren Anzahl von Hunden 
angelegt und die Hunde dann 3 Wochen lang beobachtet. Ein Teil der 
Hunde erhielt wahrend dieser Zeit taglicli 195 mg Aminophylhn, die 
iibrigen erhielten keine Behandlung. Bei der letztgenannten Gnippe 
bestand in diesem Zeitpunkt eine komplette Koronarokklusion mit Infarkt 
und Myokardfibrose distal von der Ligatur. Die tiberwiegende Mehrzahl 
der mit Aminophyllin behandelten Hunde (6 von 9) wies einen erbeblich 
giinstigeren Befund auf, das infarzierte Gebiet war wesentlich kleiner 
und beschrankte sich auf die unmittelbare Umgebung der abgebundenen 
Gefasse. Insbesondere fehlte die Verdiinnung der Herzwand, die bei der 
unbehandelten Gruppe in alien Fallen deutlich war. Fowler und Mitarbei- 
ter haben ausserdem Messungen der Koronardurchblutung am isolierten 
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MnckenherE™ vorgenonimen und konGten 

phvllin in der Konzonlration von 1: 25000 e.ne 100 % Sleiserong dor 
K,rol,blntn„g bevirkl, I. Mahata nnd C. J. 

Eelunde von Fowler und Mitalbeitera besiatigen und durch eleklrok 
diographische Beobachlnngen erganzen. Nach einer Koronarliptur In 
ein typisches Infarktelektrokardiogramm auf, das nach intravenoser 
Aminophyllinapplikation normalisiert 

Besonders exakte Messmgen der Koronardurchblutung mit Hilfe der 
Thermostromuhr haben H. E. Essex und Milarbeiter an Hunden vor- 
genommen. Dabei kamen sie zu der Feslstellung, dass 120—240 mg 
Aniinoph 3 'llin die Koronardurchblutung um 17 — 1/3% (links) bzw. 
29 — 161 % (rechts) zu erhohen vermogen. Nach den experimenlellen 
Untersuchungen von 0. 0. Sloland und Mitarbeitern bleibt die Erhohung 
der Koronardurchblutung im Mittelwert efwa 22 Minuten lang bestehen, 
gleichzeitig ist auch eine allgemeine Gefassenveiterung vorhanden. Fiir 
diese letztgenannte Annahme sprechen die exakten Untersuchungen von 
H. J. Stewart und B. J. Nelson bei Menschen, die 0.48 g Aminophyllin 
intravenos erhalten batten. Bei solchen Versuchspersonen konnte eine 
unmittelbare Steigerung der peripheren Durchblutung um 35 — 195 cm® 
per qtn Kdrperoberflache festgestellt werden. Dabei wurde der Sauer- 
stoffverbrauch nicht erhdhf. 


Aus den angefiilirten Literaturangaben ist es ersichtlich, dass 
von Aminophyllin bzw. Theamin bei Asthma giinstige thera- 
peutische Wirkungen zu erwarteh sind. Nicht nur die bronclioly- 
tische Wirkung und der von Emmelin, Kahlson und Lindstrom 
nachgewiesene Antihistamiheffekt, sondern auch die Beeinflussung 
des Lumbaldruckes, des venosen Druckes, der Koronardurcli- 
blutung und damit der ganzen KreisJaufsIage, deuten in diese 
Richtung. Alle diese Wirkungen konnen dazu beitragen das 
pathologische Geschehen im Asthmaanfall in normale Balmen zu 
lenken. Aus den Literaturangaben durfte auch hervorgelien, dass 
le wederholte Applikation von relativ grossen Adrenalindosen 
oft ongeeignet soin dOrfte. Das Adrerialin ist jedocli einstwcilen 
nentbehrlich bei der Behandlung des Astlimaanfalles, da die 
Patienten Aminophyllin bzw. Calcium nicht selber iniizieren 



MOPELLVEnSUCHE ZUM VERStXND.NIS D. 


AWiERG. BROXCiaAEASTHMAS. 


427 


Kanitichenherzen vorgenommen und konnten nadnveisen, dass Ammo- 
phyllin in 4er Konzentration von 1:25000 erne 100 /o Sleigeruiig de 
Durchblutnng bewirkt. I. Mahaim und C. J. Rolhbeyer konnten die 
Befunde von FoAvler und Mitarbeitern besiatigen und durch eloldrokar- 
diographische Beobaclitungen ergiinzen. Nacb einer KoronaHigatur tntl 
ein typisches Infarktelektrokardiogramm auf, das nach mtravenoser 
Aminopbyllinapplikation normalisiert wifd. 

Besonders exakte Messungen der Koronardurcbblutung mil Hilfe der 
Thermostromulir haben H. E. Essex und Milarbeilcv an Hundcn vor- 


genommen. Dabei kamen sie zu der Feststelhing, dass 120 240 mg 
Aminopbyllin die Koronardurcbblutung um 17 — 173 % (links) bzw. 
29 — 161 % (reclils) zu erbdben vermogen. Nach den experimentellen 
Untersuchungen von 0. 0. Stoland und Mitarbeitern bleibt die Erholiung 
der Koronardurcbblutung im Mittelwert ehva 22 Minuten lang bcslehen, 
gleicbzeitig ist auch cine allgeineine Gefasserweiterung vorlianden. Fiir 
diese letztgenannte Annahme sprecben die exaklen Untcrsuclningen von 
H. J. Stewart und B. J. Nelson bei Menscbcn, die 0.48 g Aminopbyllin 
intravends erbalten batten. Bei solcbcn Versucbspcrsonen konntc cine 
unmittelbare Steigerung dor peripheren Durcbblutung um 35 — 195 cm® 
per qm Kdrperoberflacbe feslgeslellt werden. Dabei wurde der Sauer- 
stoffverbraucb nicbl erliobf. 


Aus den angefiihrten Litcraturangabcn ist es crsiclillicli, dass 
von Aminophyllin bzw. Tlicamin bei Asthma giinstige tbera- 
peutische Witkungen zu erwarten sind. Nicbt nur die broncholy- 
tische Wirkung und der von Emmelin, Kahlson und Lindstrom 
nachgewiesene Antibistamiheffekt, sondern auch die Bceinfiussung 
des Lumbaldruckes, des venosen Druckes, der Koronardurch- 
blutung und damit der ganzen Kreislaufslage, deuten in diese 
Riclitung. Alle diese Wirkungen konnen dam beitragen das 
pathologische Geschehen im Asthmaanfall in normale Balmcn zu 


lenken. Aus den Litcraturangabcn diirfte auch hcr\’'orgc)ien, dass 
die wiederholte Applikation von rclativ grossen AdrenaJindosen 
oft ungeeignet sein durfte. Das Adrenalin ist jedocb cinstweilen 
unentbehrlich bei der Behandlung des Asthmaanfabes, da die 
Patienten Aminophyllin bzw. Calcium nicbt selber injizieren 
dnnen. , Man soil danach trachten kleine Adrenalindosen zu ver- 
wenden, oder noch eher an Stelle der Injektion cinen Adrenalin- 
spray venvenden. Gute Resultale konnen auch von Adrenalin- 
mparaten mit verzogerter Resorption und protrahierter Wirkung 
(Depotpraparate) envartet werden (P. Kallds und L. Kall6s-Deff- 
uer, im Druck). Die vorliegende klinische Literatur scheint den 
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grossen Wert der intravenosen Aminophyllin- bzw. Theaminapplika- 
tion im Asthmaanfall eindeutig zu beweisen. 

Unser eigenes experimentelles Material umfasst einerseits 
gegen Eildar allergische Meerscliweinchen, welclie vor der Reinjek- 
tion bzw. Inhalation des Allergens oder auf dem, Hohepunkt des 
Shockzustandes mit Anninopliyllin oder Theamin behandelt worden 
sind und andererseits Meerschweinchen, die Ziegen- bzw. Aalserum 
erhalten haben (intravends oder auf dem InhalationsWege) und 
ebenfalls prophylaktisch oder therapeutisch mit Aminophyllin bzw. 
Tlieamin behandelt worden sind. Eine Anzahl von Meerschwein- 
chen dieser Gruppen wurde mit Calcium bzw. mit Calcium und 
Aminophyllin (oder Theamin) in Kombination behandelt. Schliess- 
lich wurden therapeutische Versuche auch an isolierten Bronchial- 
ringen (nach T. Sollman und A. J. Gilbert) ausgefuhrt. 


V. 

Die Ergebnisse der Versuche zur Prophylaxe bzw. Therapie 
des Bronchialasthmas seien hier tabellarisch angefiihrt. 

Tabelle 1 . . 


Prophylaktische Versuche bei mitEiereiweiss allergisch gemachtenMeerschwein 
chen. Intravenose Injektion des Antigens. 


Intravenos prophylaktisch ver- 
abreicht 15 Min. vor der shock- 
auslosenden i. v. Antigen- 
injektion. 

Anzahl 

der 

Meerschw. 

Shock 

todlich 

schwer 

leicht 

kein 

bei 

2 cm® physiol. NaCl-Losung 

10 

9 

B 

■ 


10 mg Aminophyllin 

10 

3 




20 mg Aminophyllin 

10 

1 




1 cm® 20 % Calciumglukonat- 






Laktobionat ^ 

10 

6 



1 

1 cm® Calcium + 10 mg Amino- 






phyllin® 

10 

0 

Bi 

B 

8 


^ In alien Versuchen wurde eine 20 % Calciumglukonat-Laktobionat (San- 
doz)-L6sung verwendet, 1 cm® ist eine absichtliche Unterdosierung. 

® Aminophyllin: 0.024 g Theophyllinaethylendiamin (Leo), per cm®. 
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TabeUe 2. 

Therapeutische Versuche, Intravcnosc Injektion vcrscliicdcner Praparate auf 
dem I-Iohepunkt des durch i. v. Rcinjcklion von Eiereiweiss bei allcrgisclicn 
Meerscliweincheii ausgclosten Shockes. 


Intravenos verabreicht 


• Shock 


' todlich 

Erholung 

2 cm® physiol. NaCl-Losung . . . 

10 . 

9 

1 I 

10 mg Aminophyllin 

10 

6 

4® 

20 mg Aminophvliin 

10 

2 

S® 

1 cm® Calcium 

1 cm® Calcium + 10 mg Amino 

10 

7 

3 

I phylHn 

10 

1 

9 


Tabelle 3. 


Ematmungsvcrsuche mit verspraytcm Eiereiweiss bei allcrgiscbcn Mecr- 

schweinchen. 

Propliylaktisclic Verabrcicliung von Thenmin *. 


I. v. Injektion von 
Theamin 15 i\Iin, vor 
dem Einatmungsversuch 


Astlunoanfall 

Anzahl 

der 

I^Icersclnv. 

todlich 
innerlialb 
von 5xMin. 

schwer 

Icicht 
innerhalb 
von 20 Min. 

kein 



hei 

2 cm® physiol. NaC!- 






Losung ...... 

in 

9 




10 mg Theamin . 

10 

10 

1 



20 mg Theamin . 

G 

1 

1 

1 

1 

2 

S 


P- , A aoeiie 4. 

Mccr- 

«vl Hiil,cp,inla te aSS'S. ® 


!• V. Injektion von 


Anzahl 

der 

1 Mecrschw. 


lodllcl, Ertiolime micli 


2 cm3 physiol. NaCJ-j 
Losung . . . _ 

10 mg Theamin . 
^Omg Thenmin 
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tlberblickt man die in den Tabellen 1 — 4 angefiihrten Ergeb- 
nisse, so ist ersiclitlicb, dass sowohl der anapbylaktische Shock, 
wie er bei allergischen Meerschweinchen infolge der i. v. Zufuhrung 
des homologen AJlergens auftritt, als auch der experimentelle 
Asthmaanfall, ausgeldst bei allergischen Meerschweinchen durch 
Einatmung des feinversprayten Allergens durch Aminophyllin 
b 2 rsv. Theamin sicher verhiitet bzw. therapeutisch giinstig beein- 
flusst werden. Calcium unterstiitzt diese Wirkung. Bei gleich- 
zeitiger Calcium- und Aminophyllinzufuhr kann man mit an und 
fur sich wenig wirksamen Dosen eine voile Wirkung erzielen. Die 
Verabreichung von Calcium scheint auch die Todesfalle in prolra- 
hiertem Shock zu verhuten. 

Die mit Aminophyllin und Theamin im Tierversuch erzielten 
Ergebnisse bestatigen die weiter oben erwahnten klinischen Resul- 
tate und ebenso auch die experimentellen Befunde von N. Emme- 
Kn, G. Kahlson und K. Lindstrom. Die Calciumwirkung, die in den 
angefuhrten Versuchen zutage tritt, stimmt gut mit unseren fruher 
verdffentlichten experimentellen Ergebnissen, ferner mit den 
Befunden von E. Rothlin und mit den klinischen Erfahrungen, die 
E. Undritz zusammengestellt hat, iiberein. Die giinstige Wirkung 
des Calciums beruht wahrscheinlich darauf-, dass das Calcium die 
Zelloberflache, den Sitz der Antigen-Antikorperreaktion (R. Doerr; 
P. Kallds 1938) festigt. Fiir diese Auffassung sprechen experimen- 
telle Ergebnisse, die z. T. bei Versuchen mit Arbaciaeiern und 
z. T. im Modellversuch erhoben worden sind. So haben M. McCut- 
cheon und B. Lucke ferner D. R. Stewart und M. H. Jacobs fest- 
gestellt, dass die Wasserpermeabilitat des Arbaciaeies in calcium- 
armem Milieu ausgesprochen erhoht ist. K. Dan hat die Beobach- 
tung gemacht, dass Arbaciaeier, falls man sie im calciumfreien 
Milieu zentrifugiert, in betrachtlich kiirzerer Zeit als normal zer- 
triimmert werden. Sehr systematische Untersuchungen hat schliess- 
lich H. Shapiro unternommen und gezeigt, dass Eier von Arbacia 
punctulata bei Zentrifugierung (10,000 X Schwerkraft) im calcium- 
armen Milieu viel schneller deformiert werden als bei Zentrifugie- 
rung im Meerwasser. Im calciumfreien Milieu ist nach Aufhoren 
der Zentrifugierung die Wiedergewinnung der Kugelform bedeutend 
beschleunigt. Bei Befruchtung im calciumfreien Milieu ist das 
Auftreten der ersten Teilungsfurche bedeutend beschleunigt. Dar- 
aus folgert H. Shapiro, dass die Festigkeit der Zellgrenzschicht von 
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dem Calciumgehalt des Milieus abhangt, so dass alle Impulse, die 
die Zelloberflache defoimieren, im calciumarmeu Milieu wirk- 
samer sind. A. E. Alexander, T. Teorell und C. G. Aborg haben 
dementsprecbend aucb zeigen kdimen, dass Calcium. Kephalin- ' 
filme zu festigen und ihre Permeabilitat zp vermindern vermag. ' 
Das Ergebnis dieser Versuclie deutet darauf bin, dass die gleich- 1 
zeitige Anwendung von Calcium- und Aminophyllinpraparaten 
im allergischen Asthmaanfall, bzw. zwecks seiner Verlmtung, 
besonders giinstige Resultate verspricht. 

Die Yersucbe nait Ziegen- bzw. Aalserum haben folgende Resul- 
tate erbracht: 

Tabelle 5. 


Prophylaktische Vcrsuche bci durch intravenose Injektion von 0.6 cm® aktiven 
Ziegenserums in Shockzustand versclzlcn jrecrschweinchen. 


Intravenos propliylaktisdi 
verabreicht 15 jUin. vor der 



Shock 



Anzahl 

der 

Meerschw. 

Soforl 

prolrnh. 

sclmer 

leicht 

kein 

i. V. Injektion des Ziegen- 
serums 

tddlich 




bei 



2 cm® physiol. NaCl-Lbsuug 

10 

6 

2 

1 

1 


to mg Aminophyllin .... 

10 

2 

1 

2 

1 

4 

20 mg Aminoph 3 dlin .... 

10 

1 

1 


2 

6 

.1 cm® Calcium 

1 cm® Calcium -f- 10 ms 

10 

4 

2 

1 

2 

1 

Aminophvllin 

10 

1 

1 

1 

2 

5 


iabelle 6. 


Therapeutische Versuche auf dcm Holxepunkl dcs Sliockcs bei durch i v 
I jektion von O.G cm® aktivem Zicgenscrum in Shockzustand vcrsclzten 

ATrtrt Y»r. 'I 


Intravenos verabreicht im 
Shockzustand . 

Anzahl der 

• Shock 

Mccrsdnv. 

todlich 

Erholung 

2 cm® physiol. NaCl-Losung .... 
10 mg Aminophvllin 

10 

10 


4® [ 

20 mg Aminophvllin 

10 

4 

61 

1 cm® Calcium 


3 

71 

1 cm® Calcium + lOmg Aminonh. 

10 

10 

5 

2 

51 

gi 


2 S t S 2rsm^ protrahicrten Shod 

enact nach 24 Std. im protrahicrten Shod 
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Tabelle 7.. 

Propliylaktische Versuche bei durcli i.v. Injektion von 0.05 cm^ alctivcn 
Aalserums in Sliodczustand vcr.setztcn Mecrschweinclien. 


Intravenos prophylalctisch 
verabreieht 15 Min. vor der 
i. V. Injektion des 
Aalserums 

Anzahl 

der 

Mcerselnv. 


Shock 


m 

soforl 

protrah. 



kein 

tfidlich 

bei 

2 cm^ physiol. NaCl-Lbsung 

10 

9 

1 




10 mg Aminophyllin .... 

10 

C 

2 


2' 


20 tag Aminophyllin 

10 

5 

1 


2 

2 

1 cm® Calcium 

10 

7 

2 

1 



1 cm® Calcium + 10 mg 







Aminophyllin 

10 

4 

1 


1 

4 


Tabelle 8. 

Therapeutische Versuche auf dem HShcpunkl dcs Shockes bei durch i. v. 
Injektion von 0.05 cm^ Aalscrum i Sliockzuslaiul verselzlcn Mccrschweinchcn. 


Intravenos verabreieht im 
Shockzustand 

Anzahl der 
MecrschAV. 

Sh 

todlich 

DCk 

Erholung 

2 cm®. physiol. NaCl-Lcisung 

— 

10 

■■ 

10 mg Aminophyllin 


10 


20 mg Aminophyllin 


7 


1 cm® Calcium 


9 

1 

1 cm® Calcium -p 10 mg Amino- 




phvllin 

10 

f) 

4 


Tabelle 9. 


Einatmungsversuche mit vcrspraytcm aklivem Ziegcnscnlm bei unvorbe- 
handelten Meerschweinchen. Prophylaklische Verabreichung von Thcamin 
bzAY. Calciumghikonat-Laklobional und Theamin. 


Intravenose Injektion 
15 Min. vor dem Ein- 
atmungsvers. 

Anzahl der 
Meerschw. 

Bronchospastischcr Anfall 

todlich 
innerhalb 
von 10 Min. 

sclnvcr 

leicht 
innerhalb 
von 20 Min. 

kein 

bei 

2 cm® physiol. NaCl- 






Losung ...' 

10 

6 

3 

1 


10 mg Theamin 

10 

4 

3 

2 

1 

20 mg Theamin 

10 


1 

1 

' 8 

1 cm® Calcium 

10. 

5 

5 



1 cm® Calcium + 10 mg 






Theamin 

10 


2 

1 

7 


’• Tier verendet 24 Sid. spater im prolrahierlcn Shock. 
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Tabelle 10. 


^ hrnnfihosnastischcn Anfallcs. 




Ausgang des Anfallcs 

Intraven6se Injektion 

Anzahl 

der 


Erholung nach 

von 

Mee^sch^Y. 

todlich 

10 

20 

30 Min. 

2 cm® physiol. NaCl- 






Losung 


7 


3 


10 mg Theamin 


5 

1 

2 

2 

20 mg Theamin 


2 

6 

2 


1 cm® Calcium 

10 

6 

1 

. 1 

1 

1 cm® Calcium -f 10 irg 






Theamin 

10 : 

1 

f) 

1 

2 


Uberblickt man die Resultate der angcfubrten Vcrsuche, so 
ergibt sich, dass die Sboclczustande, die durcli Ziegen- b 2 rsv. Aal- 
seruminjektion bei unvorbehandelten Mccrscliwcincben ausgelost 
werden konnen, sich in prophylaktischcr und thcrapcutischer 
Hinsicht nnterschiediicli verhalten.' Der Shoclcznstand, der durch 
die intravenose Zufuhning von aktivcm, Ziegcnserum aiisgelost 
TVerden kann, wird dutch eine prophylaktische Aminophyilininjek- 
tion sicher verhiitet. Calcium und Aminophyllin wirken auch 
hierbei synergistisch. Injizicrt man Aminophylbn in ausreichen- 
der Menge auf dem Hdhepunkt des Slroclvzustandes, so kommt 
es in der Mehrzahl der Falle zur Erholung. An und fur sich thera- 
peutisch nur schv/acli "wirksame Aminophyllindoscn konnen dutch 
die gleichzeitige Verabreichung von Calcium zu einer vollen thcra- 
peutischen Wirkung gebracht werden. Was den Aalserumshock be- 
trifft, so •wirkt Anunopliyllin sowolil prophylalctisch als aucli 
therapeutisch nur unsicher. Am besten scheint liierbei die Kom- 
bination von Calcium und Aminopliyllin zu wirken. Dass grosse 
Calciumdosen die lokale Wirkung des AaJserums auf die Conjunc- 
tiva bd Eintraufelung in das Auge verhuten konnen, liat bereits 
K Steindorff (1914) festgestellt. Die bronchospastischen Anfalle 
welche bei Meerschweinchen infolge Einatmung von aktivem 
Ziegensenim auftreten, verhidten sich in prophylaktischcr und 
therapeutischer Hinsicht ebenso wie der durch i. v. Inieklion her- 
vorgerufene Shock. Diese Anfalle konnten namlich dutch relativ 
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grosse Theamindosen oder durch die gleichzeitige Verabreichung 
von kleinen Calcium- und Theamindosen sicher verhutet bzw. 
therapeutisch giinstig beeinflusst werden. Mit Aalserum konnteri 
nur wenige Inhalations versuche vorgenommen werden, da das^ 
Serum schwer zu bescliaffen war. ; 

Die Versuchsergebnisse sprechen dafvir, dass die Theophyllin- 
praparate hauptsachlich broncholytiscb wirken, wabrend das Cal-' 
cium neben der broncholytischen Wirkung auch eine Wirkung auf 
die Gefasspermeabilitat ausiibt. Kombiniert man Calcium und 
Theophyllinderivate, so scheint eine optimale Wirkung erzielt 
werden zu kdnnen. Dabei sind, wie erwahnt, von beiden Prapa- 
raten nur massige Dosen hotwendig. Will man mit Calcium allein, 
eine ahnliche Wirkung erzielen, so sind, wie aus unseren friiheren 
Arbeiten hervorgeht, viel hohere Dosen erforderlich. 

Die vascularen asthmatischen Zustande, die das Aalserum aus- 
lost, kdnnen somit durch die bier angewandten Praparate nicht 
so vollstandig zufriedenstellend beeinflusst werden, wie die durch 
das Ziegenserum ausgeldsten bronchospastischen Anfalle. Da, ■ 
wie einleitend angefiihrt, die menschlichen Asthmaanfalle z. T. 
vascular bedingt sind und wenigstens eine vasculare Komponente 
aufweisen, ist es verstandlich, dass die alleinige Anwendung von 
Aminophylliri oder Tlieamin nicht immer den en\ninschten Effekt 
herbeifiihren kann. Ausserdem m.ussen diese Praparate intravends 
verabreicht werden. Es besteht also immer noch die Aufgabe ein 
Mittel zu finden, das auch die vasculare Komponente des Asthma- 
anfalles sicher und in massigen Dosen beeinflusst und bei perora- 
ler oder subkutaner Verabreichung eine geniigend schnelle Wirkung 
entfaltet. Vielleicht werden Modellversuche der bier beschriebe- 
nen Art, mit Ziegen- bzw. Aalserum, die Prufung soldier Mittel 
erleichtern und klar aufzeigen kdnnen, welche Komponente des 
Asthmaanfalles durch bestimmte Praparate beeinflusst werden 
kann. 

Was speziell das Herz betrifft, so sprechen Versuche, die wir 
mit intravendser Histaminzufiihrung bei Kaninchen vorgenom- 
men haben und die noch nicht abgeschlossen sind, dafiir, dass die 
Koronarinsuffizienz, welche durch das Histamin hervorgerufen 
wird, durch intravendse Aminophyllinzufuhrung sofort aufge- 
hoben werden kann. Wie B. Ewert und P. Kallds gezeigt haben, 
bestehen im Histaminshock und im Asthmaanfall identische Herz- 
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Tabelle 11 - 


Versuclie an isoUertcn gronclnalringcn. 


ve 

AnzaW un- 
tersuclitcr 

Zusalzzndcr BadeOUssigkcil 
(50 ciTi^ Tyrodclosunp). 

Effckl 

Versuclistier 

Bronchial- 

praparate 

I. Zusatz 

II. Zusatz 
(omin.nacb I.) 


Unvorbeh. jMeerschw. 

16 

1 mg Hislamin 


Maximalc Ivon- 
Iraklion. 

» » 

14 

SOmgThcamin 

1 mg Hislamin 

Keinc Konlr. in 

1 0, sdnvachc 

ivonlT. in 4 Fal- 
len. 

» » 

16 

1 mg Hislamin 

oOmgTlicamin 

Soforligc Er- 

schlaffung 

» » 

11 

0.25 cm® Zic- 
gcnserum 


.Maximalc Ktm- 

Iraklion, 

» ') 

12 

50mgThcamir 

0.25 cm® Zic- 

Ivcitic Konlr. 




gemscrum 


» » 

11 

0.25 cm® Zic- 

50mg’’nicamin 

Soforligc Hr- 



gcnscrum 


sdilaffung. 

Gegcn EikVai' allcr- 

13 

1 mg Eikiar 

— 

Maximalc Konlr. 

giscke Mecrscbw. 






10 

oOmgThcamin 

1 mg Eikiar 

Koine Konlr. in 
7, sdwache Kon- 





■r. in 3 Fallen. 

» 

13 

1 mg Eikiar 

50 ingThcamin 

Soforligc Er- 

sdilaffung. 


storungen. Wir glauben auf Gnmd (lessen annehmen zu diirfen, 
dass diese Versuclie dafiir spreclien, dass das Aminopliyllin auf den 
Zustand des Herzens im Asthrnaanfall giinstig einwirkt, was ja 
auch m Hinblick auf die eingangs ervvalinten Literaturangaben 
zu ei^varten ist. Es sei daran erinnerl, class E. Urbach und klit- 
arbeiter diese gunstige Herzwirkung des Aminopliyllins im Astbma- 
anfall beirn Menschen elektrokardiograplnsch verfolgen konnten. 

tier eigentliche Astbmaanfall, wie or z. B. bei allergiscben 
Meerscbweinchen durch die Einatmung des homologen Allergens 
in femversprayter Eorm ausgelost wrd, konnte durch diesclbe 
Medikation sowohl propliylaktisch als auch therapeutisch sichcr 
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beeinflusst werdeji. Dies beruht darauf, dass die vasculare Kom- 
ponente bei diesen allergischen Ajsthiuaanfallen des Meerscbwein- 
chens eine relativ untergeordnete Rolle spielt. Audi aiis diesem 
Grunde sind die bier bescbriebenen Modellversuche von Wichtig- 
keit. 

Die broncholytische Wirkung des Theamins konnten wir 
auch mit der eingangs erv'almten Methode von T. Sollmann und 
A. J. Gilbert durch Versudie an isolierten Bronchialringen von 
Meerschweinchen bestatigen. Die Resultate dieser Versuche gehen 
aus Tabelle 11 hervor. 

Wie aus der Tabelle 11 bervorgebt bat Theamin in der Kon- 
zentration von 1: 1000 eine ausgepragte prophylaktische und thera- 
peutische Wirkung, indem es die Histamin-, allergische bzw. durch 
Ziegenserum induzierte Kontraktion der Bronchialmuskulatur zu 
verhindern bzw. sofort aufzuheben vermag. 


VI. 

Die Natur des Ziegen- bzw. Aalserumtoxins mirde in der alte- 
ren Literatur mehrfach behandelt (R. Doerr und H. Raubitschek, 
R. Doerr und J. Moldovan, H. Zinsser, J. D. Aronson u. a.). Wir 
glauben annehmen zn diirfen, dass es sich um. Antikdrper han- 
delt, die gegen bestimmte, in den Zellen der empfindlidien Tier- 
arten entlialtene Antigene gerichtet sind. Fiir diese Auffassung 
sprechen die Befunde, welche in den zitierten Arbeiten niederge- 
legt sind, ferner unsere Beobachtungen, die bier in aller Kiirze 
angefiihrt werden sollen. 

Beide Serumarten agglutinieren die roten Blutkorperchen der 
fiir die toxische Wirkung des betreffenden Serums empfindlidien 
Tierarten. In frischem Zustand hamolysieren die Sera diese Blut- 
kdrperclien. Die hamolytische (und die toxische) Wirkung der 
Sera kann durch Inaktivierung bei 56° wahrend 30 Min. aufgeho- 
ben werden. Dutch Zusatz geeigneten Komplements konnen beide 
Wirkungen wiederhergestellt werden. Die Wirksamlceit der Sera 
kann auch durch Adsorption aufgehoben werden. Wie J. D. Aron- 
son fiir das Ziegenserum gezeigt hat, wird das toxische Agens durch 
unspezifische Adsorbentia, wie Kaolin, Kieselguhr, Charcoal u. a. 
Oder durch spezifische Adsorption an Zellen empfindlicher Tierarten 
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oebunto. Ziegenserum isfz. B. fur Ratten niclit toxisch, Ratten- 
zeiien koimen das Toxin nicht binden. Wir liaben entsprechende 
Untersuchungen mit Aalserum ausgefiihrt iipd sind zu denselben 
Ergebnissen gekommen. Alle diese Befunde sind mit der Annabme 
der Antikorpernatur der toxisclien Wirkstoffe gut vereinbar.^ 

In Obereinstimmung mit J. D. Aronson konnten wir zeigen, 
dass Stromata von Meerscliweinclienblutkorperclien das toxische 
Agens des Ziegenserums vollstandig adsorbieren kbnnen. Ebenso 
gelang es uns auch das Aalserumtoxin an Meerscbweincbenstro- 
mata zu binden. Diese Bindungsversuche warden ,bei 37° vor- 
genommen. Auch Gewebsbrei (mit Tyrodelosiing gewascliener 
Latapiebrei) von Meerschweinchenhaut, Meerschweincbenleber und 
Meerschweinchenniere adsorbiert das Ziegenserumtoxin vollstan- 
dig, wahrend Milz- und Lungenbrei nur abschwachend wirken. 


Wir konnten auch zeigen, dass Brei von Meerschweinchenuterus- 
muskulatur das Ziegenserumtoxin vollstandig zu adsorbieren vcr- 
mag. Das Aalserumtoxin wird durch Meersclnveinchenhaut-, ]\'Iilz- 
und Leberbrei vollstandig adsorbiert, wahrend die Uterusmusku- 
latur die toxische Wirkung des Aalserums unbeeinflusst lasst. 
Rattenstromata und RattengeWebsbrei beeinflussen die Wirkung 
des Ziegenserums unter den gleichen Versuchsbedingungen iiber- 
haupt nicht. Entsprechendc Versuchc mit Aalserum konnten 
wegen Mangel an Serum nicht vorgenommen Averden. Das Ergeb- 
nis dieser Adsorptionsversuche stimmt mit der Lokalisation der 
Gewebsschadigungen bei Zufulirung von Ziegen- bzAV. Aalserum 
gut iiberein. Es sei auch daran erinnert, dass Ziegenserum Utcru.s- 
kontraktionen auslost, wahrend Aalserum keine Wirkung auf die 
Uterusmuskulatur ausiibt. 

In Hamolyseversuchen mit inaktiviertem Ziegen- bzw. Aal- 
serum konnte gezeigt Averden, dass das hamolytische Vermogen 
des warmeinaktivierten Serums durch Zusatz von frischem Pferdc- 
serum als Komplement sowohl fiir Meerscliweinchen- als auch fiir 
Kaninchenblutkdrperchen Aviederhergestellt AA^erdcn kann • IMeer- 
schwemchcnkomplement alrtiviort die Sera fflr Kaninchenblut- 
korperchen, Kaninclienkomplemcnt fur Mcerschwcinclienblulkor- 
perchen. Bei si ' 

aber auch eine 
Art (d. h. mit 
chen- und- mit 


:arher Erhohung der Komplementdosis erhalt man 
Aktmeruug gegen die Bluftorperckeii derselben 
Meersohweinchcjikomplement gegen Mecrsclnvcin- 
Kaninclienkomplcmcnt gegon KaninclienWutkor- 
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perchen). Diese eigentiimlichen Beziehungen zwischen Art des 
Komplementes und der zu hamolysierenden Blutkorperchen haben 
auch ihre Analoga bei der Immunhamolyse (Lit. bei J. Dingle, L. D. 
Fothergill und C. Chandler). 

Die bier kurz angefiihrten serologischen Untersuchungen 
(eine ausfuhrliche Mitteilung fiber diesen Teil der Untersuchungen 
erfolgt an anderer Stelle) sprechen daffir, dass die toxische Wirkung 
des Ziegen- bzw. Aalserums darauf beruht, dass diese Sera Anti- 
korper enthalten, welche gegen zellstandige Antigene gewisser 
Tierspezies gerichtet sind. 


vrr. 

Zusammenfassend kann festgestellt werden, dass durch die 
Zuffihrung von Ziegen- bzw. Aalserum bei gesunden, unvorbehan- 
delten Meerschweinchen Krankheitszustande hervorgerufen wer- 
den, die mit denr menscblichen Asthma Beziehungen aufweisen. 
Die bei Meerschweinchen durch Ziegenserum ausgelosten dyspnoi- 
schen Anfalle sind bronchospastisch bedingt, wahrend das Aal- 
serum die Bronchialmuskulatur nicht kontrahiert, sondern schwere 
vasculare Veranderungen in der Lunge hervorruft. Das durch 
Ziegen- bzw. Aalserum ausgeloste Asthma kann als Modellver- 
such zu therapeutischen Versuchen herangezogen werden. 

»Svenska Mationalforeningen mot tuberkulosi) mochten wir auch an 
dieser Stelle fiir einen fiir die Durchfiihrung dieser Untersuchungen ge- 
wahrten Beitrag warmstens danken. 
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Institut fiir cxperimentelle Biologie» der Univer- 
sitat Stockholm.) 


Uber die Beeinflussbarkeit des experimenteilen 
Asthmas durch ein Adrenalinpraparat 
mit Depotwirkung. 

Von 

P. KALLOS und L. KALLO^DEFFNER. 

(Bel der Redaktion am 12. Okt. 1943 eingegangen). 


P. Kallds und W. Pagel (1937) haben in dieser Zeitschrift dar- 
uber berichtet, dass man bei allergischen Meerscbweinchen typische 
Anfalle von Bronchialasthraa auslosen kann, falls die Tiere das 
homologe Allergen in feinversprayter Form einatmen. Bei unvor- 
behandelten Meerschweinchen kann man durch Einatmenlassen 
einer feinversprayten Histaminlosung mit grosser Regelmassig- 
keit bronchospastische Anfalle auslosen, die Idinisch, patholo- 
gisch-anatomisch und vor allem auch in ihrer pharmakologischen 
Beeinflussbarkeit eine grosse Ahniichkeit mit den vorerwahnten 
allergischen Asthmaanfallen aufweisen. Das Histaminasthma 
kann daher mit Vorteil als Modellversuch zur Testung broncho- 
Ijdischer Pliarmaka herangezogen werden (vergl. P. Kallds und 
L. Kallds-Deffner). Die letztemahnte Tatsaclie wurde vor kur- 
zem von 0. Schaumann (1942) bestatigt. In vollstandiger t}ber- 
einstimmung mit den Befunden von P. Kallds und W. Pagel stellte 

O. Schauinann fest, dass bei alien Meerschweinchen von geeigneter 
Grosse, die eine feinversprayte Histaminlosung unter den bei 

P. Kallds und W. Pagel bescliriebenen Bedingungen einatmen, 
innerhalb von 4 Min. ein schwerer bronchospastischer Anfall auf- 

30 — Acta med. scandinav. Vol. CXVI. ■ 
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trilt. Die iiberwiegende Mehrzahl der Tiere (etwa 90 %) erkrankt 
bereits nach 3 Jlin. und der Ajafall endet in der 5. Minute, falls die 
Einatmung des Histamins nach Auftreten der Erscheinungen fort- 
gesetzt wird, mit dem Tode der Tiere durch Ersticken. Bei min- 
destens 4minutiger Einatmung bekommen alle Tiere einen irrever- 
siblen Anfall, d. b. sie ersticken, falls kein erfolgreicher therapeu- 
tisclier Eingriff vorgenommen wird. Niimnt man Versuche zur 
pharmakologischen Prophylaxe derartiger Anfalle vor, so ist es 
zweclonassig die Zeit zu bestimmen, wahrend der vorbehandelte 
Tiere die Histaminlosung einatmen miissen, um einen Anfall zu 
bekommen. Bleibt der Anfall auch nach lOminiitiger Histaminein- 
atmung aus, so kann man einen vollstandigen Schutz annehmen. 
Bei therapeutischen Versuchen ist es zweckmassig das zu priifende 
Mttel nach 3 ^ miniitiger Histamineinatmung zuzufuhren und 
dann die Anzahl der iiberlebenden Meerschweinchen mit der in 
eincr unbehandelten Kontrollgruppe zu vergleichen. 

Bei dem allergischen Asthma liegen die Verhaltnisse etwas 
komplizierter, da die individuellen Variationen etwas grosser sind. 
Bei Anwendung von z. B. Eiereiweiss als Antigen treten bei Meer- 
schweinchen von 300 g, welche 3 Wochen vor dem Versuch in der 
ubiichen Weise mit Eiereiweiss allergisch gemacht worden sind, 
nach etwa 4minutiger Einatmung einer vernebelten 10 %igen 
Ldsung sell were Erscheinungen auf. Nach lOminiitiger Einatmung 
sind die Erscheinungen ohne Therapie meistens irreversibel. Der 
Erstickungstod stellt sich dann nach etwa 25 Minuten ein. Um 
prophylaktische und therapeutische Versuche ausfuhren zu kdnnen 
ist es erforderlich durch Vorversuche Tiere auszuwahlen, welche 
bei Einatmung des vernebelten Antigens in der Tat innerhalb 
von 5 Minuten einen deutlichen Asthmaanfall bekommen. Der- 
art geeichte Tiere werden dann zum Hauptversuch herangezogen. 
Der Schutz ist vollstandig, falls der Anfall bei lOminiitiger Ein- 
atmung ausbleibt. Bei Prufung auf therapeutische Wirkung kann 
das zu priifende Mittel nach 6 — 8 Minuten zugefiihrt werden. 

P. Kall6s und L KalI6s Deffner (1, 2, 3) haben mit den oben 
genannten Methoden die experimentellen Grundlagen der Asthma- 
therapie gepriift und sind zu dem Schlussatz gekommen, dass die 
iibliche Tlierapie mit relativ grossen Adrenalindosen unzweckmassig 
ist (vgl. auch B. Ewert und P. Kall6s, ferner P. Kall6s und L. Kall6s- 
Deffner 1). Aus diesen Arbeiten ging ferner hervor, dass Calcium 



Gber die beeinfeussbarkeit des experimenteeeen asthmas usw. 443 

ein vorziigliches prophylaktisches und tlierapeutisches Mittel dar- 
stelit, falls man eine genugend hohe Blutkonzentration aufreckter- 
halten kann, wozu im Tierversuch relativ holie Dosen iiotwendig 
waren. Im Anfall muss das Calcium intravenos zugefuhrt werden. 
Auch das von amerikanisclier Seite [G. Herrmann und M. D. 
Aynesworth, Lit. bei P. Kallds und L. KalI6s-DeffnCT (4, 5)] em- 
pfohlene Aminophyllin muss im Anfall intravenos zugefiilirt 
werden. Es ist aber olme weiteres einzusehen, dass die Patienten 
ein Mittel in der Hand haben miissen, mit dem sie Asthmaanfalle 
selbst, ohne Heranzieliung des Arztes, coupieren konnen. Des- 
halb erscheint es gegenwartig schwierig, wenn nicht unmoglich 
zu sein, das Adrenalin mit anderen Mitteln zu ersetzen. A. Kennedy 
schreibt hieruber; »in the immediate treatment of acute bronchial 
asthma, no therapeutic agent has been found which entirely repla- 
ces the injection of adrenaline)). 

Die Adrenalintherapie des Asthmaanfalles konnte bedeutend 
zweckmassiger gestaltet werden, falls die Adrenalinwirkung nicht 
so lieftig einsetzen und dafiir aber langer andauern wiirde. Die 
von N.A. Nielsen femer von K. H. Larsen und N. A. Nielsen em- 
pfohlene Einatmung einer feinversprayten 10 %igen Adrenalin- 
Idsung bedeutete ohne Zweifel einen bedeutenden Fortschritt. 
Noch zweckmassiger scheinen die Bestrebungen zu sein, welche 
dahin gehen, ein Adrenalinpraparat mit verzogerter Resorption 
herzustellen, Die Literatur fiber diese Frage ist bei A. Kennedy 
zusammengestellt. Bei Verwendung soldier Praparate sollen die 
heftigen Ahgemeinerscheinungen, die die Injektion der gewohn- 
lichen Adrenalinpraparate oft begleiten, ausbleiben und die Wir- 
kungsdauer des Adrenalins wesentlich verlangert werden. Dies 
ermdglicht mit einer, an Stelle von mehreren, Injektionen auszu- 
kommen. Dadurch konnte das Adrenalin nicht nur als unmittel- 
bares Therapeutikum, sondern auch als prophylaktisches Mittel 
angewandt werden. Durch die verlangsamte, kontinuierliche 
Resorption wfirden auch die nachteiligen Folgen fur das Herz 
insbesondere fur die im Asthmaanfall ohnedies beanspruchte 
Koronardurchblutung, ausbleiben. Nach A. Kennedy liat sich 
besonders ein Praparat bewahrth das per cm^ 0.01 g freie Adrena- 
Imbase und im Dberschuss Ascorbinsaure enthalt. Die Ascorbin- 
s^re_ soil das Adrenalin vor derOxydation schfitzen. Es ist mdg- 
0 »Adreixalm retard., hergestellt von der A.b. Leo, Halsingborg. 
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sproclu'jui 5 ing Adiviialin. wordori olino Noliniorsolioinniu’cii 
vorlragoii. Dio lliorajioulisolion tind projdiylaklisolion UoMiIlato 
hoi Aslluna sind solir zofriodonslflloitd. Dio VVirlauig Irilt iiaoh 
A. Koniiody otwa 15 Mimitrii iiaoli dcr Injoktion atif und daiiort 
dann mindosloiis (» Stiiiidi-ii an. l'’>:|>t riiiioiilollc IJntorMtrluiiif’oii 
sclioinon niolit vorgonomnu n wordm zti st-in. 

Wir lialion <las Prap.aral. Adrautlin rrhird, rincr osip'-rifncri- 
lollon Pnifiing iiidorzogoii. D.is Praparat wiirdo viin-rd hoi ah or- 
scliwoiiu'lion aiif soiiio \"or(rai;lio}i?a it liiii gopriift. 5rfirsoliwi-in- 
olion von MOO g (lowiclif vortragen ilio intranin*4ailato fnjoktion 
von 0.05" 0.5 oiip iilino A'chonorMln intingon. Dio rnjoktions'-tol- 
lon wlirdon in vorsoliiodoiion Zi-itpnnkton nat li d>'r Inj<ldion lior- 
au.sgosolinillon und liislolog'i' clt untrr' iiolif, wnhoi niir oino g'l-ringo 
Pundzolloninfillralion dor rnjoklion' sloll,- lost!,;, ..j.-m wnrdo, Vm 
scliwi'ivron Oowohsvoiandoningon kain o-. niolit. Das Pri'ijiaral 
kann dakor als gut v.-rlraglioh h.-Zfiolmot wordoii. 

Dio pro[)liylaklisolio Wirkung d- s Prajiatalo-. wiirdi- init Hilfo 
dor I ristaniin<'inalninngsni>'tliodi- gotosti t. ’gO unvorhohandolto 
und 10 mil 0.05 cup .-Vdionalin rotaid intraimiskuk'ir gosjirilzlo 
^rooi-soliwi'inolion (Durohsolinitt'-gi wioht Mi'tOg) wurdou unh-r don 
gloiolion Voi-Miolisi»odingungou (P. Kal!6-. und \V. Pagol) dor ICin- 
wirkung oinor foinvorsjuaylon O.I T.'.O'n 1 listaiuinlosung aio^go- 
.sotzl. Dio iMiialtuung wurdo jow.-ils naoli 15 Minutoii ahgoiirorlion 
und die fihorlohondon Tion- naoli dor in dor 'I'ahollo angogohonon 
Zoil ornoiil oxponiorl. 

Wio aus dor Tahollo 1 liorvorgoht, utuss dio projdiylaklisolio 
Wirkung dos Prajiaratos .-Vdri ualin n tanl als aussorordotitlioli gat 
hozoiolinot wordon. Unlor don hosondois sohworon FAposiltons- 
hodingungon dos voiTiogondou Voj>.uolios gowalirlo das Prfijiarat 
in dor Dosis von 0.05 onP innorlialli von 50 Min. his -1 Slundon naoli 
dor Injoklion oinon vollknimuonon Soliutz. Xaoli 5 Stundon ho- 
sland hoi dor iihorwiogoiidon Moiiivahl dor Tioio iniuior iuh'Ii oin 
vollkonimonor Schulz und sugar naoli 0 Sluiulon sti'llto sioh dor 
Anfall hei dor Molirzahl dor Tioro mil doulliohor Wrsjiiitung oin. 
5 lioro iiliorlohlon sugar dioso lolzlo Kxpusiliun. 
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Tabelle 1. 
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Da Adrenalin retard erst et%va 15 Minuten Jiach dcr Einsprit- 
zung wirkt war mit einer tlierapcutischcii Bceinflussung der durch 
Histamin ausgelosten broncliospastisclicn Anfalle jiicht zu rccb- 
nen. Cie therapeutischc Wirkung wurde daber bei gcgcn Eiklar 
allergiscli gemacliten Meerscliweinchen gepriift, Es wurden 20 
Tiere ausgewabit, die nacli dem. Ergebnis eines. Vorversucbes bei 
Einatmujig einer vernebelten 10 %igen Eiereiweisslosung samt- 
lich innerhalb von 5 Minuten mit schwerem Astbmaanfall reagier- 
ten. Im Haupts'^ersuch wurde die Einatmung 8 Minuten lang 
fortgesetzt, in diesem ZeitpunJct eriiiclten 10 Tiere 0.05 cm^ Adrena- 
lin retard intramuskular, die 10 anderen blieben unbebandelt. 8 
von den unbeliandelten Kontrolltieren vcrendcten innerbalb von 
30 Minuten, wabrend von den 10 bebandelten Tieren nur 3 gcstor- 
ben sind. Die 7 iiberlebenden Tiere 'wurden nacb 48 Stunden 
erneut 8 Minuten lang gesprayt und dann unbebandelt gelassen. 6 
verendeten innerhalb von 30 Minuten. Dieser Versucb zeigt deut- 
licb, dass Adrenalin retard scbwere, obne Bebandlung mit grosser 
Wabrscheinlichkeit todlicb verlaufende experimentelle Asthma- 
anfalle zu coupieren vermag. Ungefabr 10 Minuten nacb der Ein- 


leichter, vorabergehender Hustenanfall. 

) weningstens b6i cincrti Teil der betroffcncn Ticre 
gehender Hustenanfall. 


nur Iciclitcr, vorObcr- 
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p. kall6s und h . kall6s-deffner. 


spritzung begannen sich die behandelten Tiere zu erbolen und 
waren nach weiteren 15 — ^20 Mnuten vollstandig munter. 

Unerwiinschte Nebenerscheinungen konnten bei keinem Tier 
beobachtet werden. 


Zusammenfassung . 

Adrenalin retard hat sich als ein vorziigliches Asthmaprophy- 
laktikum erwiesen. Durch intramuskulare Injektionen von Adre- 
nalin retard lassen sich auch schwere, ohne Behandlung mit gros- 
ser Wahrscheinlichkeit tddlich verlaufende experimentelle Asthma- 
anfalle coupieren. Die Wirkung des Praparates scheint mehrere 
Stunden anzuhalten. Das Praparat wird gut vertragen und wirkt 
nicht gewebsschadigend. 
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Comparative Treatment Results in Hepatitis Cases 
Treated with and without Insulin-Glucose. 

By 

OLE LENZ. 

(Submitted for publication November 1 , 1943 .) 


The actual theory about the glycogen content as a protective 
factor for the liver was advanced by Roger (12) as far back as 1887 
and by Fischler (3) in 1916. 

Since 1922 the sugar therapy aiming at protecting the liver has 
been in use. Umber (13) called attention to this treatn^ent wliose 
object was the creation of the greatest possible glycogen reserve 
in the liver. He had made the observation that Hepatitis and 
Hepatargy cases increased considerably towards the end of the 
first world war in Germany where malnutrition was of common 
occurrence among the population. By Hepatargy is understood 
a liver insufficiency being absolute and manifest. 

The method is based on the hypothesis that liver cells rich in 
glycogen are supposed to be better protected against toxic injuries 
than cells poor in glycogen and is supported by various experi- 
ments made amongst otliers by Opie & AJford (10). These showed 
that the administration of a. large dose of carbo-hydrate increased 
the resisting power of the liver against phosphorus and chloroform 
poisoning. Similarly Graham (5) proved that whereas it was an 
easy matter to bring about central necrosis by chloroform poisoning 
in grown-up dogs, this could not be done with 24 hours old puppies 
which had been given plenty of motlier’s milk, their livers being 
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ver}' rich in glycogen (up to 9.07 %). If once the puppies were made 
diahelic by means of Phlorrliiziji these also showed signs of central 
necrosis. In none of the above mentioned examinations have the 
authors tried to prove that an already existing injury showed any 
quicker improvement by a subsequent increase of the administered 
dose of carbo-hydrate. 

In the past Lime numerous reports have been published by 
various authors about good results of the glucose-insulin treatment 
of Hepatitis and Hepatargy; in this country by Polack (11), Abra- 
hamsen (1), and Geill (4). With none of these authors, however, 
do we find control examinations of patients suffering from the 
same disease during the same period but not being subject to this 
treatment and judgment of results has consequently been arbitrary. 

Meanwhile among others N. Aa. Nielsen (9) and later on 
Bridge (2) have proved that insulin adiministered simultaneously 
vdth glucose does not increase the glycogen content of the liver 
but rather seems to decrease it. Tlie former examiner proved this 
by perfusing rabbits’ livers with defibrinated blood to which 
was added insulin which resulted in an increase in the glucose 
concentration of the perfusing blood and a decrease in the glycogen 
content of the liver. Similarly Bridge ascertained that the more 
insulin added to the glucose infusion liquid, administered to 
rabbits, the lower the glycogen content of the liver and the higher 
the concentration of glycogen in the muscles. 

Very few pathological-anatomical examinations have been made 
of tlie glycogen content of the liver in man under pathological 
conditions and all these examinations have been made post mortem 
until liver biopsy was introduced in this , country by Iversen & 
Roholm (6), thus giving Krarup (7) an opportunity to examine 
tlie glycogen content of the liver in hepatitis patients in vivo. He 
ascertained that in the morphologically intact liver cells it was 
not reduced. Only with a Hepatargy patient who had received no 
nutrition for several days and where the liver biopsy was only made 
immediately post mortem a small glycogen content was found in the 
cells. Since the result of this examination became available Hepa- 
titis patients in the Third Department of the Kommunehospitalet 
have not been treated with insulin glucose. 

Consequently it has been of interest to examine whether pati- 
ents recover more quicldy on the insulin-glucose treatment than 
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without this treatiuent. However, one of the difficulties about 
ascertaining this lies in the fact that in the first round only the 
acute course of the disease is judged and we arc for uist. unable to 
decide whetlier an incipient cirrhosis should have developed. And 
yet it would naturally be of considerable interest if it- could be 
proved with certainty that the therapy in question actually shor- 
tened the acute course of the disease. 

Tlie question before us is now; According to what biological test 
is the improvement to be judged. A rough estimate will haidly 
prove satisfactory. — Tlic duration and the intensity of the 
Cholemia expressed in terms of the icterus index (according to 
Meulengracht (8)) might give useful information, the ictcnis index 
being ascertained frequently at fairly constant intervals with all 
the patients. Iversen & Roholm’s (6) examinations by means of a 
biopsy of the liver increases the possibility of using tiic intensity 
of the cholemia as indicative of the acute course of the disease, as 
according to the mentioned examinations of hepatitis a destruction 
of the trabecular structure of the liver cells may take place besides 
necrosis of some of the cells followed by oedema and obliteration 
of the’ cell borders. 

The author’s own material is derived from 46 Hepatitis patients 
from the If. and VH. Departments of the Kommunehospitalct 
during 1942 respectively 1939 — 'il incl. These patients were kept 
on a diet poor in protein with 50 g cane sugar 3 tinic.s daily, 
mostly dissolved in lemon squash, plus 3 times daily 8 or 12 int. 
units of insulin. Hie control material consists of 73 cases from the 
Third Department of the Kommuneho-spitalet during 1939 — d2 
inch TJiese were given no extra dose of sugar or insulin. Tlic fare 
of the latter patients was light diet being replaced by normal diet 
when icterus began to fade. 

The course of the disease in tJie two groups of patients is judged 
in the following- way. TJie patients of either group liave been 
entered on a point diagram, each point representing the course of 
the disease of one patient witli the abscissa of the point as initial 
icterus index whereas its ordinate indicates the number of days 
passing until the patient’s icterus index was 20. For technical 
reasons, however, it has been decided not to use the actual numeric 
quantities m the coordinates but the logarithm of these. TJic 
minimum value 20 of the icterus index has been chosen for reasons 
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The two point diagrams for the patient group being treated with insulin an 
cane sugar respectively the patient group receiving no such treatment. A • 
refers to initial icterus index whereas a o corresponds to the point possibly 
being superseded by a maximal icterus index: x where it does not represent 
this beforehand. A means that the icterus index had not quite reached 20 
at the time of discharge from the hospital and the arrow indicates the direc- 
tion in which the point ought to be moved a short distance. This fact, however, 
has no influence on the result of the calculations. 
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of expediency, a large number of the patients under examination 
being discharged already before icterus index having reached 15 . 

A dislocation of the level of the points in one of the dia- 
grams would be an exponent of a proportionate shortening of all 
the cases in this group. A difference in the inclination expresses a 
shortening of the course of some of the cases in one group for inst. 
of those with a high icterus index and finally a greater dispersion 
expresses a deteriorated total aspect. 
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According to general statistical technique it has first been 
tested if tlie dispersion of the points in the two diagrams (with the 
omission of 2 definite outsiders in the + insulin-glucose group and 
one in the -i- insulin-glucose group) can be identic and it was 
found to be so. Then it has been examined if the declivity of 
the points might possibly be alike, which is the case, and finally 
if their level may possibly be the same, to which no objection can 
be raised. The outsiders mentioned can be left out of consideration 
as a more detailed statistic analysis has shown that these points 
ought to he disregarded. 

Now some of the Hepatitis cases have been admitted at a so 
early stage that the climax of their icterus index curve was only 
found some time after admission. Therefore all cases have moreover 
been judged by means of a couple of point diagrams where instead 
of the initial icterus index maximal icterus index has been chosen 
as abscissa for the points and the period passing from this point 
until the icterus index reached the value 20 as ordinate. Tlirough 
this is made the mistake that all the patients have not been treated 
equally long before the registration of the cases is started but this 
examination is rather intended as a supplement to the other. 
Also in this case it is proved that there is no difference in the acute 
course of the disease with Hepatitis patients whether these are 
treated with insulin-glucose or not. 


Summary. 

1) Tlie litterature on insulin-glucose treatment of hepatitis 
cases is accounted for. 

2) Based on the icterus index a comparison is made in 2 point 
diagrams between the course of 46 own cases of hepatitis who were 
given a diet poor in protein together with 50 gr cane sugar 3 times 
a day, mostly in the form of lemon squash plus 3 times 8 or 12 
int. units of insulin daily, and a control material of 73 cases who 
were given neither sugar nor insulin. In the case of the latter group 
of patients the fare was fever diet being replaced by normal fare 
when icterus was beginning to ' fade. 

Statistically no difference could be proved in the courses of 
the disease whether insulin-glucose was administered or not. 
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Congenital Syphilis.^ 

With a case report. 
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(Submitted for publication October 28, 1943.) 


Congenital Syphilis, as well as acquired syphilis, affects the 
circulatory^ system, causing serious cardiovascular disease, but 
the r61e played by hereditary syphilis is much less important than 
that of the acquired syphilis. 

Tlie pathologic changes in the heart and blood vessels appear 
either immediately after birth, during the first months of life, or 
10 to 20 years later as a manifestation of the so-called lues here- 
ditaria tarda. The latter type is much less frequent than the 
syphilitic heart disease in new-born infants. 

Review of literature: 

Cardio-vascular disease due to congenital syphilis was first 
described in 1860 by Rosen, who found gummas in the heart of 
a new-born child. 

In 1877, Barlow observed syphilitic endarteriitis of the cerebral 
vessels in a child, by means of autopsy. 

In 1881 Chiari also reported a case of syphilitic arteriitis of the 
brain. Tlie child died from syphilis at the age of 15 months, and 


^ Read before the Dansk Sdskab for Intern Medicin, May 29., 1943. 
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her mother had syphilis. There was found no sign of syphilitic 

lesions of the aorta or the heart. ^ , 

The first major publication on this subject was written by 
Mracek in 1893. He described 4 cases of cardiac involvement in 
babies with congenital syphilis, two' having a diffuse interstitial 
myocarditis and two a nodular or gummatous form. He examined 
a series of 150 syphilitic infants and thus found that less than 
3 per Cent had cardiac syphilis. 

0. Thomsen’s book (1905) touching this subject, describes the 
syphilitic lesions of the umbilical cord. 

Wiesner, in 1905, was the first to give a full description of 
aortitis due to Iiereditary syphilis. 

■Warthin, who has studied cardiac syphilis sensu strictiori very 
thoroughly, noticed in 1912 a localization of the spirochetes in 
the heart muscle in congenital syphilis. He observ’^cd that myocar- 
dial involvement in congenital syphilis is not uncommon, but that 
gummas are rare, because the cellular infiltration is irregularly 
diffuse rather than circumscribed. This is distinct from the acquired 
syphilis, where a specific myocarditis is not admitted by all authors. 

Le Boutellier, in 1903 reported a child with an aneurysm of 
the aortic arch, and in 1914 Neugebauer described sy’philitic aortic 
regurgitation in a child. 

The Wassermann test has been positive in all the cases of car- 
diovascular syphilis reported in the literature. In the latter part 
of this article the author describes a case of syphilitic aortitis 
and regurgitation with negative serologic reactions. 

Frequency; 

In order to illustrate the frequency of syphilitic heart disease 
in children I am going to quote some figures from the world’s 
literature. Tlie fact that only 4 verified cases could be found in 
literature up till 1925 tells us, how infrequent and late recognized 
aortitis is in children. More cases had been reported, but only a 
few of them verified post mortem. 

Wiesner stated, tliat he believed that of all still-born synhi- 
btic children 50 per Cent snffer from heart disease, due to the 

ratheThifflf''''*'™’ “ considers 

He examined 10 embryos and 10 infants of different ages, and 
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iji 10 cases in all found lesions of the aorta smainly localized to 
the outer layers of the tunica media.)) — On the other hand no signs 
of syphilitic aortitis were found in 17 children, who died shortly 
after birth. 

Bruhns was of the same opinion as Wiesner and confirmed his 
results. 

Rebaudi (1912) observed, that 13 out of a series of 17 syphilitic 
fetuses in the 6. to 9. month of pregnancy, had lesions of the aortic 
wall, much resembling those found in aortitis due to acquired 
syphilis. 

Johannsen in 1924 stated, that syphilitic myocarditis was not 
so rare as was hitherto supposed. 

Mac Donald reviewed the literature from 1877 to 1930 con- 
cerning this subject and only found 7 cases of cardio-vascular disease 
in children and young indhdduals with hereditary syphilis. 

He added a single case, a 9 year old boy suffering from keratitis 
parenchymatosa and aortitis. In this case the patient’s mother 
and father had syphilis. After having received a few injections of 
arsphenamine, he died of acute yellow atrophy of the liver. Autopsy 
verified the clinical diagnosis. 

In 1934, Mac Donald reported another 11 cases of aortitis in 
children, but in 7 of this series the diagnosis and ethiology were 
uncertain. 

Mac Gulloch reported a series of 40,500 children, 920 of them 
with congenital syphilis. He found in 8 cases (less than 1 per Cent) 
heart syphilis, but none of the patients exeeded the age of 15. Also 
of the 40,500 patients 1 per Cent had heart disease. 

Givan investigated 417 syphilitic children, of whom 61 were over 
16 years of age, and did not find a single case of syphilitic changes 
in the heart or the aorta. 

Previtali et al. also failed to find heart disease in 50 syphilitic 
children, aged one month to 14 years. 

Kerl reports a series of 129 infants with congenital syphilis. 
They had all been examined carefully anamnestically, clinically 
and by means of X-rays and electrocardiography. Of these 129 
only 4 had typical heart-disease, and 8 a potential cardiac 
disease. 

Schlesinger in his series of 70 children with congenital syphilis 
found 2 cases of aortitis. (3 per Cent.) 
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Of 123 cases Veeder & Jeans only observed a single instance 
of aortitis due to connatal lues. 

Lucke & Rea examined 321 young patients with aneurysms 
of the thoracic aorta, and found that only one was of congenital 
syphilitic origin. Of 14,000 autopsies Norris found 34 cases showing 
aortitis in persons less than 30 years; only two of tliera had a 
history of congenital syphilis. 

As distinct from all these publications (most of them anglo- 
american or german) showing the rarity of congenital syphilis of 
the circulatory system, stands an autopsy material presented by 
P. D. White & Matusoff. They dissected 35 infants with hereditary 
syphilis, and of these 13 were shown to have syphilitic lesions of the 
heart and aorta, vith spirochetes in 24 per Cent. 

Tliese are not average figures; the mere presence of spirochetes, 
with no abnormal histology, in the hearts of sj'philitic infants 
presumably does not entitle one to diagnosticate sj'philitic cardiac 
disease. 

The rest of the publications found in the world’s literature men- 
tions only single cases, out of which d’ Almeida’s ought to be known. 
He observed a family of 8, five of them suffering from aortitis. 

Other interesting cases have been published by Beretendde, 
Biermann, Fischer, Gesteira, Haussmann, Junge, Kiicneberger, 
Lippmann, Neiman, Paul, Schulte, Stolldnd, Tlioenes and Water- 
man. 

Prom Denmark Guldager in 1942 reported a case of aortitis 
simplex in a girl of 19, wlios mother and brother were sj^hilitics. 
Tile diagnosis was verified by autopsy; she had neither aneurj^sm 
nor aortic incompetence. 

In 1929, 0igaard pbser\^ed a boy, 16 years old, with an uncom- 
plicated aortic regurgitation. His father had syphilis, but his 
mother’s and his mvn Wassermann test were negative; thus there 
was no hold for a diagnosis of congenital syphilitic ethiology. 
Tile patient did not come to autopsy. 


General considerations: 

As distinct from the fact that men, more than women, an 
complications due to acquired sypJiilis, it ii 
ewdent that pris mil by preference or at least just as often as boy- 

develop cardio-vascular lues. ^ 

med. scandinav. Vol. CXVI, 
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Mac Donald has stated that syphilitic patients ■will either have 
healthy children, children with congenital syphilis, or dystrophical 
infants of fragile constitution, apt to get infections and heart 
disease. 

As to the period of latency, that is the interval between the 
prinaary infection (in casu pregnancy or birth) and the first symp- 
toms of heart disease, it is either short — as seen in babies with 
cardio-vascular syphilis — or 10 to 20 years. It is most likely that 
the long period of latency is caused by the same factors that deve- 
lop cardiac failure in adult syphilitics many years after the primary 
infection. It corresponds to the latent period in acquired syphilis, 
which is on average 20 years. 

Some of the patients with lues congenita tarda, mentioned in 
the literature, showed signs of moderate heart trouble from early 
childhood, first developping definite symptoms at the age of 15 
to 20. 

Pathology: 

The heart is affected rather often in luic children, while a 
syphilitic myocarditis in adults is by far more seldom than aorti- 
tis, Myocarditis may be the only syphilitic manifestation in new- 
born and young infants and may cause sudden death in the earliest 
weeks of life. 

The older the patients are when the syphilitic heart disease 
appears, the more it is like a case due to acquired syphilis. 

Macroscopic examination reveals a big and round heart ■svith 
thick walls, that is frequently the seat of fatty degeneration and 
fibrosis. But a diffuse myocarditis due to the presence of the spi- 
rochetes in large numbers has been found ordinarily without 
the production of characteristic gross changes; thus the presence or 
absence of involvement can only be found by a thorough, micros- 
copic examination of the myocardium, and yet the diagnosis of 
syphilitic myocarditis can only be made with reservation. 

The infection will principally appear as a diffuse, interstitial 
myocarditis with infiltrates of l 3 Tnphocytes, epithelioid and plasma 
cells around the blood vessels and among the muscle fibres. Tlie 
latter, are often in a state of degeneration with myxoedematous 
changes and connective tissue proliferation besides atrophy and 
necrosis. 
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Jadassohn points out, that in syphilitic infants who have died 
shortly after birth, one can fairly often find spirochetes m necrotic 

patches in the heart muscle. • 

Whilst the pathologic changes of the myocardium and aortitis 
simplex are the dominating syphilitic alterations in younger in- 
fants, aneuiyrsms and aortic regurgitation belong to lues congenita 
tarda. Most of these cases vull not give symptoms and thus not be 
■ diagnosed till the age of 15 to 20 years, and they quite resemble 
the aneurysma and aortic incompetence due to acquired syphilis. 

Klieneberger reports a case of a great aneurysm of the ascen- 
ding aorta in a girl of 19, and Neiman obser\^ed a girl of 11 years 
with 4 aneurysms in the thoracic aorta. 

Paul has published an interesting observation of a girl, 18 
years old and suffering from congenital sjqihilis, with aneurysm of 
the abdominal aorta. 

Most infrequently has the aortic rcgurgiialion been reported 
in infants and young adults. Neugebauer has described a rare 
case of that disease; three sisters vith aortic regurgitation due 
to congenital Syphilis. 

The s}’philitic changes of the aortic wall is generally limited 
to the thoracic aorta, yet Allbutt has observed a girl, aged 16, 
in whom a syphilitic aortitis was confined to the abdominal aorta 
and in Pauls case the aneury^sm was devcloppcd from tJic abdo- 
minal aorta. Tlie pathologic changes of the aortic wall consist of 
an obliterating endarteriitis of the vasa vasorum in the adven- 
titia and media, and perivascular infiltration of plasma cells, 
lymphocytes and epithelioid cells. Destruction of the media and 
connective tissue proliferation of the media and intima ensue. — 
Tliis may result in a weakening of the elastic wall with ectasia or 
aneurysm. Spirochetes have only been found inf^equentl 3 ^ 

Schulte states that in the child — if it sur\dves the first and 
critical year of life — there will be a marked tendency of fibrous 
healing of the aortic lesions, establishing the state of a lues latens. 

Only a few cases of syphilitic endarteriitis of the cerebral vessels 
in children have been published, and sj^philis of other peripheral 
vessels has also been rarely reported. 

Hahn in 1922 has thus collected some cases of obliterative luic 
endarteriitis of the lower extremities in children. 

There is no essential difference between the cardio-vascular 
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diseases due to congenital or acquired syphilis, neither as to symp- 
toms, diagnosis, prognosis nor therapy. So these facts shall only 
be mentioned briefly here. 

It seems that the course of these diseases is somewhat different ' 
from the development of syphilis of the circulatory system in adults, 
the symptoms often appearing and developping suddenly. Moreover 
it gives a more serious prognosis than is the case in acquired syphilis; 
and the infants often have a fragile constitution and bad health. 

Also hereditary lues may cause sudden death, especially when the 
mouths of the coronary arteries in the aorta have been obliterated. 

On this Norris reported 2 cases, and Martland an 11 year old 
negro-boy with extensive aortitis and stenosis of one of the 
branches of the coronary arteries of the heart. 

The serologic reactions are always characteristical, the Wasser- 
mann test in congenital syphilis being strongly positive, and it 
is rather difficult to make it negative. The infants suffering froni 
hereditary syphilis, mentioned in literature, always had positive 
serologic reactions. 

Diagnosis: 

It is often difficult to make the diagnosis, not only of the aortitis, 
but the more so, because it is difficult to decide, whether we have 
to deal Avith congenital syphilis or acquired syphilis with a very 
short period of latency. 

The diagnosis can often first be made at post-mortem exami- 
nation, where gummas or myocarditis (with or without simulta- 
neous affection of the aorta) will be found in the heart; and in the 
aorta the typical alterations due to aortitis simplex or aneurysm, 
or involvement of the coronary arteries or (and) aortic valves. 

In 1911, Warthin collected 12 cases of cardib-vascular syphilis 
in children, 2 of whom were more than 15 years of age. Only m 
one of the 12 patients the diagnosis was made during life, — 
Spirochetes were revealed in a few cases. 

To secure the diagnosis it is important to obtain: 

1) positive (family-) ananmestical data as to syphilis: parents, 
brothers, sisters, or miscarriages, still-born infants ... 

2) signs of congenital syphilis 

3) positive Wassermann test 

4) the presence of heart symptoms before the 20 year 
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5) assured syphilitic heart disease, verified post mortem, if 

III a number of cases the signs of syphilis congenita (tarda) 
will nevertheless be missing; signs like involvement of the skin and- 
joints, a parenchymatous keratitis, Hutchinson’s teeth, internal 
otitis and, perhaps, abnormal ossification. 

Not infrequently the heart disease is the only manifestation 

of congenital syphilis. 

Specific therapy with arsphenamine may improve the symptoms 
and thus give us the diagnosis ex juvantibus. 

As the aortic involvement generally claims a very long — about 
20 years — latent period before manifesting itself, acquired syphilis 
as ethiologic factor of heart disease in young adults is unlikely, 
but by no means impossible. 

We know instances of aortitis after a latent period of only 

r 

months or a few years. 

It is impossible to put up an assured limit of age, beyond 
which heart disease due to congenital sj’philis is out of question, 
till the age of 30 years, the latency seldom being more than 30 
years; and it. seems to be shorter in congenital than in acquired 
syphilis. 

Perhaps,, in rare cases, a superinfection -with spiroclictcs in 
connatal syphilitic patients may take place, Avhereby the visceral 
luic involvement may be accelerated (?). 

A forth possibility is the so-called lues insonlium (syphilis of 
innocent children), that is a fact, when healthy children are 
infected in early life or in youth, and thus acquire sjqiliilis in their 
childhood. The infection may be transferred by contact in 
infected milieu, for instance by kisses or rape; from nurses 

Theoretically cardio-vascular syphilis may thus develop after 

a period of 10 to 20 years of latency— in the adult years. 

To my knowledge no publication of heart syphilis thus deve- 
opped has been issued. 

To illustrate the difficult diagnosis in vivo TOiite & Slatusotf 
have investigated 25 syphilitic children without finding any sign 
of involvement of the circulatory system. 

On the other hand a post-mortem examination of 35 children 
with, congenital syphilis revealed pathologic changes of the heart 
and great vessels in 37 per Cent, and spirochetes in 20 per Cent. 
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Not infrequently' cases of second generation syphilis of the cir- 
culatory system have been reported; thus Lippmann mentioned 
a girl of 17 with syphilitic aortitis, whos father had died from the 
same disease. Tlie author is going to present a similar case, a girl 
of 19 with a marked syphilitic aortic regurgitation, having always 
had a negative Wassermann test, and on port-mortem examina- 
tion a typical aortitis luica. 

c 

Report of case 425/43. Medical Department A of the State Hospital in 
Copenhagen: 

L. A., young woman, aged 19 years. Mother died 45 years old of Phthisis 
and (syphilitic?) cardiac failure. Father alive; had contracted syphilis 
21 years ago, in the exanthematic stage treated with mercury and arsphe-- 
namine. — He has for some years presented evidences of heart disease, 
both subjective and objective symptoms. 2 sisters hare congenital syphilis. 
In 1922, when the patient’s mother was pregnant with her, she was treated 
with mercury and arsphenamine, but she did not go regularly to treatment. 

At birth the patient had a negative Wassermann reaction, but shortly 
afterwards she had a maculo -papular exanthema. 

The serologic reactions remained negative, and no specific treatment 
was given. — She was dismissed from the hopspital and observed for 3 
months, the Wassermann test being constantly negative 

Of the childhood and youth of our patient we know that she develop- 
ped naturally and did not suffer from any serious disease, no diphteria, 
no scarlatina or rheumatic fever. She did gymnastics at school, cycled, 
took part in sport and often danced, without noticing any heart trouble. 

In 1941, when she was 17 years of age, she was admitted to the venereal 
department of the Danish State Hospital(Rigshospital) for 12 days under 
the diagnoses of genital herpes eruptions, bartholinitis and morpions. 

Here comes the peculiar fact, that the Wassermann test at the admis- 
sion was positive, being 5; the reaction of Kahn was 5, of Muller strongly 
positive, but of Meinicke only doubtful. The repeated serologic reaction 
were all negative, however; and after a period of observation of 2 months 
with constantl}’- negative Wassermann reactions, there was consi' ered 
to be no reason for instituting a therapy with arsphenamine. — The clini- 
cal examination of the heart showed a normal state. After being sent 
home from the hospital, the patient was apparently healthy until the 
end of 1942, when slight cardial distress appeared, her chief complaint 
being at first moderate dyspnoea on exertion, later on also palpitations, 
causing her great trouble, but there was no cardiac pain. 

Other symptoms were a constantly bad appetite and weariness. The 
complaints were aggravated quickly, and after an acute exhaustion (half 
an hour’s waltz!) in March 1943 her state of health turned bad, and she 
was admitted to the medical department A of the Danish State Hospital 
in Copenhagen with a marked case of »pure» aortic in ompetence. 

On clinical investigation we saw a pale patient sitting bolt upright in 
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bed. She became easily breathless by 
resDiratorv difficulty was present, nor any cyanosis. ^ _ 

It was peculiar that her head was constantly shaking visibly 
systole of the heart and the exaggerated pulsation of the 
neck, a typical Alfred de Musset’s sign. .The patient presented a marked 
capillary pulse of the forehead and the nails, and a strongly increased pulsa- 
tion and thrill of all peripheral arteries, especially of the small arteries 
of the fingers and the dorsal arteries of the feet. ^ ^ , 

There was a visible throbbing of the arteries, pistol shot sound heard 
over them, and a to-and-fro murmur on pressure on the great vessels. 

The pupillary response to light was normal; and there was seen no 
trace of a past interstitial keratitis. Hearing good. No deformit}’’ of teeth 
of the Hutcliinsonian type. On examination of the heart there was found 
no rhetromanubrial dulness. Auscultation gave normal limits and regular 
heart sounds and revealed double murmurs of aortic distribution with 
punctum maximum at the »aortic second points: a rough systolic and a 
loud, blowing diastolic one. — The aortic second sound was louder than 
the pulmonic second. 

Pulse full, rate 92, with an increase of pulse pressure and a low dia.stolic 
. reading, thus of water-hammer type. 

St.pulm.: decreased breathing over the bases of the lungs; no mur* 
murs were audible. 

She had a moderate cough and brought up a lot of sputum streaked 
with blood. 

The liver was felt an inch under the curvature at the point of the gall- 
bladder. No ascites. • 

Marked oedema of the legs, increasing distally. Knee-jerks normal. 
The signs of Romberg and Babinski negative. 

The amplitude of the blood pressure was groat: systolic 175, diastolic 
60. (170/50), 

The electrocardiogram was normal. Roentgenogram and fluoroscopic 
examination showed us an »aortic hearts with a slight ectasia of the ascen- 
ding aorta. 

The patient would not allow a spinal puncture. 

As it seemed difficult to ignore a syphilitic ethiology we tried fo ad- 
minister a specific treatment, beginning "with potassium iodide and bismuth, 
but soon her distress became exaggerated, her shortness of breath was 
extreme and she became rapidly moribund and died on the 8. of May 1943, 

Autopsy n° I53ld3 (Pathologic department, to which I am indcblcd 
lor the following description) showed in the ascending aorta a marked 
syphilitic aortitis, beginning in the sinuses Valsalvae and with n.o involve- 

undoubted symptoms of regurgitation were due to 

a relative or arterial insufficiency, ' . ■ ° 

Microscopically the diagnosis was verified, the media and adventitia 

vasa vasorum, ard a developpod grapulalion tissuo ivilh many new vessels. 
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The structure of the media was very irregular, showing destruction of the 
elastic fibres. In intimEulocal fibrous thickening with collagenous tissue 

The myocardium was the seat of marked fatty degeneration and-con- 
nective tissue. (H. Olesen.) 

Discussion: the history is very interesting in more than one 
respect. At first the serologic proportions. Our patient no doubt 
had congenital syphilis, whereas we might expect a strongly posi- 
tive Wassermann test. Nevertheless, this latter was always found 
negative, and yet she developped a luic aortitis — after a latent 
period of 18 years. 

A similar case of involvement of the aorta, due to connatal 
lues, and with a negative Wassermann test, has not yet been 
observed. In acquired sjqjhilis it is found, though infrequently. 

Jadassohn in his voluminous text-book states, that a »constantly 
nega/iae Wassermann reaction in a syphilitic child seems unprobable. 
From literature a case like this is not knoWn.» A constantly nega- 
tive Wassermann reaction in a patient suffering from congenital 
syphilis is apparently very rare. If this Were not the case, there 
would be a greater margin of error in diagnosing cases of syphilitic 
disease of the circulatory system, which diagnosis is in itself very 
difficult. 

The syphilitic aortic regurgitation is most frequently develop- 
ped by shrinking of the free borders of the valves, less frequently 
by adhesion of the cusps to the aortic Wall or by tearing off one 
valve. 

In our case we had to deal with a relative or indirect insuffi- 
ciency of the valves, whereby the aortic ring — because of an 
ectasia of the lower part of the aorta — was dilatated to a high 
degree, so that the Valves were unable to reach each other, and thus 
established the possibility of regurgitation. The valves were not 
damaged. 

The latent period before the manifestation of the cardiac 
symptoms is here in close correspondance to that, found in acquired 
syphilis causing aortitis. 

We have considered the possibility of acquired syphilis as a 
cause of heart disease in our case, either in her early childhood 
(insons) in the infected milieu, or in the years of 16 to 17. In the 
latter case the heart disease must have, been developped very soon 
after the primary infection (1 — 2 years), thus a most uncommonly 
short period of latency. 
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Summary. 

Congenital syphilis may lead to cardio-vascular changes, similar 

to those seen in acquired syphilis. 

The literature of heart disease in connatal lues is reviewed. 
It indicates, that the affection of the heart and blood vessels is 
much more infrequent than that due to acquired syphilis. ^ 

In still-born infants and babies the luic myocarditis is domi- 
nating in proportion to the aortic involvement, while in elder 
children and in youth aortitis is by preference found, maybe compli- 
cated with aneurysm, involvement of the orifices of the coronary 
arteries, or aortic regurgitation. 

The cerebral arteries and other peripheral vessels may also be 
involved by the congenital syphilitic infection. Here one will 
have to deal with an obliterative endarteriitis, primarily. 

In heart syphilis sensu strictiori gummas are very rare in 
children. 

Finally, a case is reported of a luic aortic insufficiency in a 
young woman of 19, with congenital syphilis. 

The Wassermann test had been constantly negative, from birth to 
death. First at the age of 18 she presented cardiac symptoms, the 
syphilitic ethiology being verified at the post-mortem examination. 

A full list of literature is given. 


Zusammenf assung . 

Angeborene Syphilis kann cardio-vasculare Veranderungen 
verursachen, die denjenigen gleichen, die man nach erworbeiier 
Lues sieht. 

Die Litteratur uber diesen KranMieiten wird erwahnt; es 
geht davon hervor, dass diese Herzieiden viel seltener als dieje- 
nigen nach erworbener Syphilis sind. • 

Bei den Totgeburten und Sauglingen iiberwiegt die luische 
Myocarditis im Verhaltnisse zu den Aortenerkrankungen, wahrend 
m^ im alteren Kindesalter iind bei jungen Individuen vorzugs- 
weise die Aortitis findet, vielleicht mit Aneurysma, Coronar- 
affection oder Insuffizienz kompliziert. 

Auch die Hirnarterien und andere periphere Gefasse werden 
von angeborener Lues befallen. - Es dreht sich hier um eine pri- 
mare obliterierende Endarteriitis. 
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Bei der Herzsyphilis der. Kinder sind die Guirimiknoten ver- 
haltnissmassig selten. 

Zum Schluss wird ein Fall von luischer Aorteninsuffizienz bei 
einem 19-jalirigen Madchen mit angeborener Lues mitgeteilt. , 

Die Wassermannreaktion war immer negativ geworden; und 
erst im Alter von 18 Jahren hat die Patientin Herzsymptome 
verspiirt, deren luische Aetiologie durch Sektion bestatigt wurde. 

Eine ausfuhrliclie Litteraturliste wird beigefiigt. 
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V, Hallberg’s peculiar corpuscles in tuberculous 

material. 

By 

KAY H. CLAUSEN. (Vejle, Denmark.) 

(Submitted for publication November 10, 1943). 


In V. Hallberg’s contribution published in Acta Medica Scan- 
dinavica, Vol. 113, file 5, pages 412 to 415, 1943, certain fungus- 
like corpuscles or ftcones# are described and illustrated which are 
said to have been found in small quantities »in tuberculous sputa 
and organs, as well as in different tissues from Schaumann’s 
disease.)) 

It is emphasized, moreover, that these so-called »cones» in 
tuberculous material Dgenerally occur in association with Koch’s 
bacilli, and cells of the Reenstierna tuberculosis fungus of 1912.!) 

In analyzing sputa for tubercle bacilli one sometimes com,es 
across formations which coincide exactly with Hallberg's descrip- 
tion and drawings, but which, on further investigation, prove 
to be present in tuberculous as well as non-tuberculous material. 

In unstained preparations, obtained by bringing ordinary 
coarse filter-paper in suspension in a drop of water on a new slide, 
we thus sometimes find coniform corpuscles being of various 
shapes, usually oblong, verrucose or smooth, and in all cases 
faintly coloured. The corpuscles have proved to be fungus spores. 

There are, too, often ring-shaped marldngs at their extremities 
like scars from the places where the spores had once stuck together. 
(See figs 1 and 2.) 
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Should a slide be left lying about uncovered in the laborato^, 
a considerable increase in the number of fungus spores will usually 

be observed after the elapse of some time. 

Mr. N. Fabritius Buchwald, M. A., Lecturer at the Plant Patho- 
logical Laboratory of the Royal Danish Veterinary -and Agricul- 
tural High School, has kindly investigated my slides and photo- 
graphs and has identified the fungus spores as conidia of Clado- 
sporium herbarum. 

Cladosporium herbarum is a hyphomycetous fungus belonging 
to the family Demaiiaceaceae within the Fungi imperfecti. 

This fungus is extremely common in nature where, particularly 
in autumn, it is found as a saprofyt on partly or wholly decayed 
vegetable matter. 

It grows easily on wood or paper-pulp and causes much trouble 
in paper-mills by causing the discoloration of the pulp. It also 
appears frequently as a laboratory »weed». 

Conidia of Cladosporium herbarum may be introduced into 
our preparations in various ways: 

1) The filter-paper so often used in preparing slides, e. g. when 
staining, tubercle bacilli, may contain conidia originating from the 
paper pulp, tliough the filter-paper may also have been infected 
by lying about in the laborator 3 % 

2) Conidia floating in the air may infect the finished slide. 

3) The sputum itself may contain conidia of Cladosporium 
herbarum, for we all inhale greater or lesser quantities of these 
almost omnipresent conidia, and the respiratory tract is thus 
daily infected by them. 

Tuberculous patients, and especially those with cavities, may 
therefore be expected to house this saprofyt regulaily. 

On account of the almost universal presence of conidia of 
Cladosporium herbarum it is practically impossible to decide in 
each case the source of their introduction, but at any rate it may 

be taken for granted that they have nothing whatever to do with the 
tubercle bacillus. 
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Ein Beitrag zur Kenntnis der anaphylaktischen 
in vitro Reaktion auf Tuberkulin. 

Von 

ANDERS GRONWALL. 

(Bei der Redaktion am 10. November 1943 eingegangen). 


Im tuberkulosen Organismus treten serologische und patho- 
physiologische Ersclieinungen auf, deren Natur nur teilweise be- 
kannt ist und, deren Wecliselbeziehungen immer nocb Gegen- 
stand der Diskussion sind. XJnter diesen sind in erster Linie die Im- 
munitat, die sogen. anapbylaktische und die cutane Tuberkulin- 
reaktion zu nennen. Die Faliigkeit des Organismus mit diesen 
Erscheinungen zu reagieren setzt eine gewisse sogen. »Reaktions- 
Iage» voraus, die sich wabrend der Infektion entwickelt und durch . 
die bierbei produzierten Antigenen Substanzen hervorgerufen 
wird. Man hat bebaupten ■wollen, dass diese Reaktionsformen 
einerseits nur verschiedene Ausdrucksformen desselben Phenomens 
sind und andrerseits wiederum, dass sie voneinander vollstandig 
verschiedene Erscheinungen darstellen (1, 2, 3). Es liegt in der 
Natur der Sache, dass eine derartige Diskussion leicht in einen 
Streit um Worte ausartet, wenn es an klaren Definitionen als Vor- 
aussetzung fiir dieselbe mangelt. Die Natur dieser Reaktions- 
formen ist naturlich nicht a priori identisch, weil beide bei einem 
so komplizierten pathologischen Verlauf wie die tuberkuldse Infek- 
tion vorkommen, und weil sie mit Tuberkulin ausgelost werden 
konnen. Man kann %viederum nicht davon absehen, dass ein und 
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dassclbe serologische Grundpirenomen , durch vcrsclucdcnc Wi- 
nisclie Erschcinungep Oder vcJschiedeno sorolog.schc Rcalrt.oncn 
zum Ausdruck kommen kann. Wir wollen kier nicl.t a, if die Im- 
manitat eingolien. sondern ans auf die Frage um die Bezioliungca 
und die eyentuelle Identitat der beiden librigen Erscheinungen 


beschranken. . 

Die Bedingungen fxir die Entsteliung der !>Rcalclions1agc» smd 

in den beiden Fallen niclit gleich. Dcnnoch kann man die ana- 
phylaktiscbe Realctionslage mit Tubcrkulin allein hervon'ufen. 
Aber die Faliigkeit des Organismus, mit posiliver Tuberkulinreak- 
tion anzusprechen, Avird auch durcli andcrc Bestandsteile der 
Bakterien beeinflusst. Fiir die Aiislosung der Rcakljonen sind die 
Bedingungen dagegen glcichartiger. Sie kdnnen namlicli in beiden 
Fallen durcli Tubcrkulin ausgelost werden. Diese TaLsaclie bcrcch- 
tigt uns hingegen nicht zur Annahme, dass die Tuberkulinmolckcl 
ein fiir die Auslosung beider Rcaklioncn gemeinsames Hapten ist. 
Das Tubcrkulin ist cine nicht cinhcitliciic imd chcmisch sclnvcr 


definierbarc Substanz. Es gibt einc ganze Reihc vcrsclucdencr 
Tuberkulinpraparate, die sich durcli ilirc Zusammensetzung von- 
einander unterscheiden. Mit Ausnahme cincs Priiparates sind 
alle Mischungen von Polypeptiden, Protcinsioffen, Polysaccbari- 
den und Nukleinsaurcn. Dass solchc Praparate vcrsciiiedcnc 
Reaktionen geben kdnnen, ist nicht ausgeschlossen. 

Eine Sonderstellung nehmen die von Seibert dargcstcHlen Pra- 
parate PPD (10) und Standard PPD (11) ein. Das Ictztcrc diirftc 
das reinste der bisher naher beschricbenen Praparate sein. Es 
enthalt nur kleine Mengen von Nukicinsaurc und Polysacchariden. 
Bei Ultrazentrifugierung erweist es sicb als vcrhaltnismassig ho- 
mogen. Die Eleklrophoresediagranrmc zeigen wenigstens zwei 
Fraktionen, 


D- man es, vrie in diesem Fallc, mit makromolcknlarcn Protein- 
stoffen zu tun hat, deren Struklur nicht im Einzclncn bekannt ist, 
und die wahrscheinlich iiber melirerc rcaktive Gnippen verfiigen, 
Avird die Frage Aveiterhin kompliziert. IMan muss namlich damit 
rechnen, dass verschiedene Erscheinungen odcr Artcn der Rcak- 
tion von verschiedenen Teilen der Malcromolckcl ausgelost Avevdeiv 


Im folgenden befassen Avir uns mit drei 
kulinpraparaten und deren Fahigkcit, die 


verschiedenen Tuber- 
anapbylaktische Kon- 
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traktion am Uterus tuberkuloser Meerschweinchen auszulosen. 
Die Praparate sind Tuberkulin nach Schubert (9) und PPD und 
Standard PPD nach Seibert. Das erstere erhalt man durch Tannin- 
fallung des Kulturmediums, und die beiden letzteren werden mit 
Alttuberkulin als Ausgangsmaterial dargestellt. Durch Versuche 
mit diesen, hinsichtlich ihrer Zusammensetzung und Praparation 
verschiedenen Substanzen, sind Resultate erhalten worden, die 
geeignet sind, eine gewisse Aufklarung uber die oben erwahnten 
Probleme zu geben. 


Experimenteller Teil. 

Das Tiermaterial bestand aus virginellen Meerschweinchen, 
250 — 300 g schwer. Sie warden 4 — 5 Wochen vor der Untersuchung 
durch intrap eritoneale Injektion von 0.1 mg virulenten humanen 
Tuberkelbazillen infiziert. 

Die Tuberkulinpraparate waren PPD und Standard PPD nach 
Seibert und Tuberkulin nach Schubert. Dr. F. B. Seibert hat die 
PPD-Praparate Prof. A. Tiselius zur Verfiigung gestellt. Von 
dem Tuberkulin nach Schubert wurden drei verschiedene Prapa- 
rationen verwendet. Die eine wurde von Dr. P. Kall6s zur Ver- 
fiigung gestellt und die beiden anderen vom Verf. dargestellt. Die 
Versuchsanordnung fiir die Schultz-Dale-Versuche war dieselbe, 
wie sie von Trendelenburg (14) beschiieben ist. Das Uterushorn 
wurde in einem Behalter mit 100 ml Ringerlosung aufmontiert. 


I 






Fig. 1. 

Beim Pfeil 6 nim PPD. 
Zeitniarkierung jede fUnfte Minute. 


In den Versuchen mit den PPD-Praparaten wurde die Dosis 
bis herauf zu 30 mg gesteigert, ohne dass eine Kontraktion zu 
registrieren war (Fig. 1). fn den Versuchen mit Schuberttuber- 
kulin war die hochste Dosis 25 mg und die geringste 5 mg. In 
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samtliclicn Fallen Avurdc die 

cine/' Vcrsuclisreihe wurden zuerst 1 mg - q^lnibert 

Rcsnilat gcgebcn und dann nach 5-10 Mmuten 10 
lubcrkulin, das in samlliclicn Fallen melir oder wniger deut- 
liclic Kontroktioncn licrvorriet (Fig. 3—5).. In den ei en ers en 
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Fig. 2. 

Beim Pfcil 10 mg Tuberkulin nach Schubert. 
Zeitmarkicrung jede fhnfte Minute. 
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Fig. 3. 

Bei I 10 mg Standard PPD. 

Bei II 10 mg Tuberkulin nach Schubert. 

Zeitmarkicrung jede fCinfte Minute. 

Versuchsreilien wurden zwdlf und in den letzten sechs Versuche 
ausgefiilirt. 

Resulialfi und Diskussion. 

Soweit man in der z. Z. in Schweden zuganglichen Literatur 
finden kann, sind die hier beschriebenen Versuche mit PPD und 
Standard PPD fruher nicht ausgefiihrt worden. Die Versuche 
mil Tuberkulin nach Schubert bestatigen die friiheren Unter- 
suchungen, die mit diesem und anderen Praparaten (I'PT und 
TPA) vorgcnommen worden sind, indem das Praparat anaphylak- 

32 — Ada mcd. scandinav. Vol. CXVI. 
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tisciie KonlrnkUonon dor Ulonisniuskulalur tuhcrkuldsor ^rocr- 
M-Invi-iiirlioJi iin Scliullz-Dnlc-Vcrsiidi liervorrief (Fig. 2). Die Ver- 
}.\i(-!!o tnit PPD unci Slundnrd PPD ergaben in clicsor Hinsiclit das- 
^elbe negative Resnllal (1-ig. 1). In Versi!cl)cn, wo zuensl PPD 
mil nogativeni Resullal ziigcfuhrL wurdc, konnle die Kontraktion 
.spator mil Schuberts Tuberkulin au.sgolosl wcrden (Fig, 3—5). 
Die Kontraktion war dann gcringor imd verzdgerl. 



. I, 



Fig. 4. 

Bci I 10 mg PPD. 

Bei U 10 mg Tuberkulin nach Schubert . 
Zcilmnrlxicrung jede fflnttc Minute. 



Fig. 5. 

Bei I uml II 10 mg Standard PPD. 

Bei III 10 mg Tuberkulin nach Schubert. 

Zeitmnrkierung jede fOnftc Minute. 

Fiir eine Disku.ssion dieser Iciiweisc einander ■widersprechenden 
Rosnllatc i.sl ein ^’'orgk’ich der iiicr nnd in anclercn Versudicn 
verwondeten Pniparalc noRvendig. M'it Riicksicbl auf die Art 
iJirer Dnr.stollung siiid diese zu zwei Gruppen zu rechnen. Unter 
die cine ffdil u. a. Seiberts TPA und TPT, Schuberts Tuberkulin 
und Kallos ^-Tuberkulin (5) und iinlcr die andere u. a. Alltubcr- 
kulin, sowic Seiberts PPD und Standard PPD, Die Praparate der 
crsleren Gruppe sind direkt aus dem Kulturmedium niit Eiweiss- 
fallungsTnilteln wie Arninonsulfat, Tricliloressigsaurc, Tannin und 
Alkoliol-Aollicr au.sgefalU. Fiir die Praparate der letzteren Gruppe 
isl die armcbeliandJung dcs AIttuberkulins gemeinsam. PPD 
nnd Standard PPD sind mlmlich aus Alttubcrkulin dargestcllt. 
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Mit den Priiparaten der erstercn Gruppc tenn man ti'O ' 

tische Kontraktion im Schute-Dalc-VersucI, auslosen (4, o, 6, 7, b). 
Frahcrcn Untersucirangen gcmass lasst sicli diesc Rcakllon ml 
Alttuberkulin nicht aiislosen, und nacii den liier vorgclegtcn Unlcr- 
sucliungen iet es auch mit den PPD-Praparaten unmoglicli. Mit 
Riicksiclit aut die Auslosung der ciitanen TulierkulmroaUtion sind 
dagegeji saintliche Praparatc aktiv. 


Man Icann nicht oimc weiieres darauf schlicssen, dass cine Rcaktion, 
die mit Allluberkulin niclif aiisgeldst werdcn kann, auch mil PPD nicht 
hervorzuruteii ist. Bei der Darslellung def A!tl\ihork\ilins fivlll man niim- 
licli gemohnlicli die Suhstanz aus einem Kulturmedium von Cdycorinliotiil- 
lon Ls. Bei der Darsteihmg dcs PPD Nvird dngcgen von cincm Evnthe- 
fischen Kulliirmcdiiiin ausgegangen. Schon liicrdnrch n’ird dor Rcinheits- 
grad des Endproduktes stark beeinfinsst. 1 ml Alttnborknlin cnlbiilt 300 
mg organisches and anorganiscbcs Material, movon nnr 10 mg spezifiscli 
aktiv sind. Standard PPD entbalt, wie schon hervorgehohen, nnr Spnven 
von Venmreinigungcn. 


Mit imscren hcutigon Kenntnisscn der Chcniic dcs 'rulicrkulins 
ist es niclit mit Sicherlicit zu cnlscheidcii, worauf dicscr Uiitcr- 
schied zuriickzufuhren ist, Moglich ist, dass die anapkylaktisolie 
Muskelkonlraklion durch eine Veninreinigimg licrvorgcrufen ndrd. 
Eine amlere Mogliciikeit ist, dass verschicdene TeiJe der Tuber- 
kiilinmolekel Haptene sind, die bcidc Rcakiionen auslosen. Da.s 
Hapten, welches die anapliylaktischc Rcaktion auslosl, sei also 
durch die Warmebehand’lung bei der Praparalion des AlUubcr- 
kulins zerstort oder abgcscliwacbt worden. Sic hat mit grdsstor 
Wahrschcinlichkeit eine gewisse Denalurierung zur Rolge. Das 
Hapten, welches die Cutanreaktion auslosl, sei hiervon unberiihrl 


geblieben, was gut mit der Talsachc ubercinslimmt, dass dicse 
Fahigkeit durcli pliysikalische Eingriffc schwcrlich abziischwiichcn 
ist. In einer neueren Arbeit weist Seibert (13) cinen chemischen 
Unterschied zwischen den lieidcn Gruppen von Pniparaten nach 
und liefert hiermit eine Stulze fiir die Jctzlere Auffassiing. Die 
nicht warmebchandelten Praparatc enthallen uberwiegend klole- 
keln mit einem Molekulargcwicht von 32000 und die warmcliclian- 
deten klcmere Molekeln mit einem xMoIekulargcwicht von COOO 
9000 und 16000. Diese letzteren, die auch weniger Idslicli ’sind’ 
scheinen Denaturierungsprodukte der grdsseren zu scin. 
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Auch die Verlialtnisse bei der Auslosung des totlichen Tuberkulin- 
cboks am Meerschweinchen lassen einen Unterschied wahrnehmen. Dieser 
ist zwar ein Gradunterschied, weist aber in dieselbe Richtung, wie die Ver- 
suchsresultate am isolierten Organ. Schubert (9) gibt fur zwei seiner Pra- 
parate die geringste totliche Dosis zu 0.16 bzw. 0.07 mg an. Seibert (11) 
teilt fxir das Standard PPD mit, dass in einem Versuch zwei von seeks 
Tieren innerhalb 24 Stunden nach Injektion von 0.5 mg eingingen. In 
einem anderen Versuch gipg eines von drei Tieren nach Injektion von 1.0 
mg ein. 

Seibert (11, 12, 13) land, dass die Praparate TPA und TPT 
Starke antigene Eigenschaften besitzen, was sie veranlasste bei der 
Praparation von PPD von Alttuberkulin auszugehen, um mog- 
licherweise ein Praparat mit weniger ausgepragten antigenen 
Eigenschaften zu erhalten. Sie fand auch, dass PPD mit Antise- 
rum kein Prazipitat biidete, auch gab es nicht Arthus Reaktion. 
Die hier mitgeteilten Resultate scheinen mit den friiheren Beo- 
bachtungen Seiberts wohl iiberein zu stimmen. 

In einigen Versuchen wurde nach vorhergehender Zufuhr von 
PPD ein schwacher und verzogerter Effekt des Schuberttuber- 
kulins beobachtet. Fig. 4 und 5 veranschaulichen zwei solcher 
Versuche. Im letzteren Falle behielt das Uteruspraparat nach 
Zusatz von PPD die Spontankontraktionen bei, aber das Schubert- 
tuberkulin hob sie auf und gab eine geringe, doch deutliche Kon- 
traktion. Ein eingehendes Studium dieser Beobachtung war z. Z. 
nicht durchfiihrbar wegen begrenzten Vorrats an PPD-Prapa- 
raten. Wahrscheinlich ist jedoch immerhin, dass diese Prapa- 
rate eine gewisse Desensibilisierung verursachen, obwohl sie keine 
anaphylaktische Kontraktion auslosen. Hierdurch kommt der 
Effekt des Schuberttuberkulins weniger deutlich zum Ausdruck. 


Zusammenf assung . 

Die Tuberkulinpraparate PPD und Standard PPD nach Sei- 
bert sind nicht fahig im Schultz-Dale-Versuch die anaphylak- 
tische Kontraktion der Uterusmuskulatur von tuberkulosen 
Meerschweinchen auszulosen. Die Reaktion kann dagegen mit 
Tuberkulin nach Schubert und gewissen anderen Tuberkulin- 
praparaten hervorgerufen werden. Die Ursachen fiir diese Ab- 
weichungen werden diskutiert. 
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Der Verf. dankt Professor A..Tiselius fiir Ralschlage unci Dis- 
cussion sowie fiir die Oberlassung der Tuberkulinpraparale. Den 
Professoren T. Svedberg, A. Westerhind imd J. Reenslierna danke 
ich fiir ihr wohhvollendes Tntercsse' iind fur die zur Vcrfugungge- 
stellte experimentelle Ausriistung. 

, Die Untersucliung ist mit fiiianzicllcr Unlerstiitzung von 
))Svenska Nationalforeningen mot Tuberkuloso ausgcfulirl. 
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Studies on Gastric Pain. 

The Response of the Stomach Arteries to the Action of 
Adrenaline on the Gastric Mucosa. 


By 

GEORG C. BRUN. 

(Submitted for publication November 25, 1943). 


In a previous work (1942) it was shown that administration 
of 2 — 3 mg adrenaline in 4 — 6 ml 35 % alcohol to patients suffering 
from ulcer in most cases gave rise to dyspeptic sjTiiptoms which 
as a rule closely resembled the patients’ spontaneous attacks of 
cardialgia. The pain might become very intense irrespectively 
of whether there were hunger contractions at the same time or 
the stomach was entirely quiescent. Incidentally the adrenaline 
has an inhibitory effect on the motility of the stomach. 

If the stomach was observed through a gastroscope simul- 
taneously with the injection of some millilitres of an alcoholic 
solution of adrenaline, pale stripes could be observed corresponding 
to the area with which the adrenaline solution had been in con- 
tact. In other words, a limited anemia of the mucosa arose in 
connection with the subjective dyspeptic symptoms. 

If adrenaline in 35 % alcohol was administered by mouth to 
healthy individuals in the same doses as to the ulcer patients 
(1943) a sensation of hunger might ensue; in some of them it would 
be stronger than they ever remembei'ed to have felt it before. At 
the same time there was as a rule some suction in the epigastrium. 
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m otlier healthy persons there only occurred dyspeptic symptoms 
iust as in the ulcer patients. ' Tlic addition of nupcrcamc (percai- 
num »Ciba») to the adrenaline solution, which gave the solution a 
strong locally anesthetising effect, did not change the picture. Tlie 
dyspepsia or hunger still set in and, as far as could be judged, 
Tvith undiminished intensity. The sensation of pain or hungci nmst 
therefore have issued from areas of the stomach wall which had not 
been affected by the adrenaline-nupercaine solution. 

Of possibilities of connection betAveen the adrcnalinc-jmpcr- 
caine-affccted mucosa and the deeper-lying parts of the gastric 
wall from Avhich the nervous impulses must be supposed to issue, 
only that could presumably come into question Avhich was condi- 
tioned by the vessels. As the adrenaline caused a vasoconstriction 
in the mucosa there must be a retroaction on the arteries which 
carried blood to the contracted capillaries and arterioles. Even 
though it must be supposed that the blood was shunted off the 
anemic area through collaterals, the circumstance that the pulse 
Avave Avas sent back from the blocked area Avould probably cause 
the arteries to become more dilated .here during systole than they 
Avould if the passage had been free. 

By compressing the brachial artery it has thus lieen shown 
(Buchthal and Warburg, 1943) that proximally to the place of 
constriction there occurred a rise in the mean blood pressure, of ' 
10 — 15 %, as Avcl! as an increase in amplitude of 15 %. This must 
be equiAmlent to an increased dilatation of the arleiy. — In investiga- 
tions on the reactions of the pia a’-csscIs Fog^ obserA-ed that the 
blocking of capillaries Avith air bubbles caused a pronounced dila- 
tation of the small arteries proximally to the blocked cajiiliaries. 

From the above-mentioned observations and considerations 
it seemed likely that vascular phenomena played a role in releasing 
the sensation of hunger and cardialgia, a dilatation of the arteries 
possibly in connection Avith an increase in pulse amplitude Jieing 
conceivable as the adequate impulse for the pain- and huimei^ 
percipient nerATS. ' “ 


In order, if possible, to throAv more light on this hypothesis a‘ 
senes of experiments ivere made on animals in Avhich the diameter 
of the gastric arteries Avas measured folloAving injection of adrena- 
hne solution s into the lumen of the stomach. 

^ Personal coinmnnlcaUon lo the author from Prorcsor Mogens Fog. 
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Exprimental Procedure and General Considerations. 

Technique. 

The essential condition for obtaining useful results in the mea- 
surement of arteries ^Yas that the measured artery and the surround- 
ing viscera should he at body temperature and were kept constantly 
humid. After it had proved impossible to comply with this condi- 
tion by leading a warm Ringer solution over the place to be mea- 
sured, a modification of the classic method for direct observation of 
the peristaltic movements was adopted, consisting in opening the 
abdomen after placing the animal in a warm physiological saline 
solution (Braam Houckgeest, 1872). 

Since such a procedure, as far as I know, has not previously been 
used in connection with measurements of arteries, and since it 
must also be possible to use it if it is found desirable to measure 
the reaction of the abdominal arteries to other influences than 
those studied in the present work, the technique will be described 
at length. 

The experiments were made on adult rats both males and nonpregnant 
females. The weight of the animals varied from 200 to 400 g; most fre- 
quently it was 250 — 300 g. 

After 20 — 24 hours’ fasting the rat was anesthetised with urethane, 
0.6 ml of a 25 % solution of urethane per 100 g of animal being injected 
subcutaneously, that is to say, 1.5 mg urethane per gram. In some few 
instances anesthetising with alurate-chloralose-urethane was employed, 
just as it was occasionally necessary to administer some more urethane 
in the course of the experiment if the rat became restless. Anesthesia with 
urethane proved the most suitable for the experiments. 

About 2 hours after the injection of the urethane the rat was fastened 
to a small operation table and this was sunk into a rectangular casserole 
containing Ringer solution (without glucose) about 38° warm, in such a 
way that only the head and neck of the animal projected from the solu- 
tion. The head w^as retained in this position by means of a couple of 
sutures in front of the maxillary angles which were fixed to a small 
elevation at the head end of the operation table. 

The casserole with the operation table was again placed in a water 
thermostat, the temperature of which was so regulated that the tempera- 
ture of the Ringer solution in all the experiments kept near 38°, the fluc- 
tuations only quite exceptionallv ranging bevond the interval 37.5° to 
38.5°. 

Then the abdomen Avas opened upwards over a length of 1 — 1.5 cm by 
cutting open in the midline. The stomach was pulled forward by means 
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Of a rubber-coaled pincette and fixed to a smalJ .operation fablo con- 
sistin- of a slab of cork ^Ybicb could be pushed in over the abdomen of 
the rat. The fixation was performed by means of a porcupine qiii ik. ‘ 
ws earned down through the outermost layer 

the greater curvature and a lillle to the left of I he attachment of the 
mesentery. The gastric mesentery along the greater curvature wiis sp. e. 
out over the cork slab and fixed by means of a small oblong slight i> cursed 
lead plate coated with rubber or a glass rod of the same form, or if. might 
be 2-3 porcupine quills. Finally, to prevent the respiratory movemenl.s 
from exercising a rhythmic pull on the stomach a support in the form of a 
thick short rubber- or cotton-coated wooden spatula svas placed against 


the side of the lesser curvature. 

Small arteries coming from the mesentery and running into the sto- 
mach at right angles to the greater curs'alurc svere now plainly lo be .seen. 
In the mesentery itself, parallel to Uie greater curvature larger arteries 
took their course. These could not as a rule be observed directly as they 


were hidden by the fat of llie mosenl cry. 

The arteries were observed lliiough a Leif?. .I'Urapak. micio.':cop(! 
with direkt illumination of the objective, the magnification being about 
52. The diameter of the vessel was mcn,siired by means of (he screw ocular 
inicromeler doAused by Fog (1931), in whicb Iwo tbin covoP gla.s.scs could 
be shifted in relation lo each other by means of a .sledge, carried l>y a 
graded wheel. The circumfcience of Uie wheel was exactly 100 mm. On 
each of the glasses was engraved a very fine line. From the degrees on (lie 
Avheel the distance of the lines from each other could be read direcUy; 
the Iavo movable lines could by small rotations of (he ocular be made lo 
stand completely parallel lo the vessel under observation, and I ben be 
shifted just so much from eacli other as corre.spondcd to the diameter of 
the vessel. After each adjustment llte diameter was road on the scale of 
the wheel and was noted down. As a rule at least 1 measurement jmr 
minute was made during that part of the experiment in which the varia- 
tions were most marked. 


The ocular micrometer was standardised by means of a Zeiss object 
micrometer. 100 mm on the wheel of the ocular micromelor was found to 
be 100 /(. All results of the measurements arc given diroolly in //. 

As the two lines in llie ocular micrometer were relatively thick with 
somewhat uneven contours this gave rise to small differences in the re.^iiits 
of the measurements according (o wha( place in the course of ll)e two 
lines across the field of vision the mea.surenicnt was made. On measuring 
the same distance on the object micrometer in various places in the field of 

f7"“? "T "O' 

the aitlerenl arteries m Die same place in Hie ticlil ot vision llie 

error oTup'l^rs','" "i'h »■> 

waj?pos“lWe‘"o nse l''>''evcr, pradicallv al- 

vajs possible lo use the same place wilhin (he field of vision so ib-.t in 

eslimalmg tl.e eertainty vi.l, ,v,,e„ ,.„H„,i„„s in n,: i:.mi;;.s ;; 
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tlie individual arteries can be given, onlj^ tlie accuracy with which the 
adjustment could be made in one and the same place in the field of 
vision need be taken into account. Under such conditions Fog (1934) 
assumed an accuracy of ± 2 jtt in animal experiments in which he measured 
pia arteries. Porsaa (1941) who used the same microscope to measure 
vessels in the retina assumed an accuracy of ± 3^. As in many cases the 
arteries in my experiments did not lie quite still my measurements were 
less accurate. The measurement of the small arteries on the stomach 
wall with a diameter of about 100 could, however, as a rule be made 
with considerable accuracy, and as far as could be estimated with a 
certainty of ± 5 /^. For the larger arteries in the mesentery; of about 
200 /i or more, the accuracy was now and again less. Variations, exceeding 
^ 5 — 7 must, however, no doubt be. regarded as real. 

In the first place the small arteries at the transition between the 
mesentery and the greater curvature of the stomach were looked for. If 
one of these was clearly marked with sharp contours this was chosen and 
was as a rule measured just at the transition to or a little way in on the 
stomach wall. If none of the small arteries was distinct or perhaps was 
partly covered by the accompanying veins, which was oFen the case, 
recourse was had to one of the somewhat larger arteries out in the mesen- 
tery, as a rule the main artery running parallel to the greater curvature 
at a distance of some millimetres from it. Here the artery had to be care- 
fully detaclied. First the mesentery over it was torn by two fine anatomi- 
cal pincettes and then the artery was freed from fatty tissue adhering 
to the wall by careful rubbing with a small wooden stick pointed like a 
spatula. When the contours showed distinctly, the measurements could 
be made. 


The State of Contraction of the Arteries at the Beginning of 

the Experiment. 

IniTnediately after the preparation the arteries Avere for- the 
most part much dilated. Tliis applied without exception to arteries 
not cleaned, Avhile the cleaning often caused an immediate mode- 
rate contraction of the artery Avhich then in a short time was fol- 
lowed by a strong dilatation. 

Before the experiment was commenced the artery selected 
for measurement had to contract considerably. It is a matter of 
course that it was not possible, to experiment on hoAv far action 
on the gastric mucosa would involve dilatation of the arteries if 
these Avere already dilated. SeA’^eral experiments had to J^e given up 
because the above-mentioned condition was not present, and I 
haA’e considered it justifiable to disregard in my conclusions nega- 
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tive results of such experiments in which the diameter of the artery 
was rrot distinctly reduced in the time after the preparalron 
For the arteries not cleaned the contraction os a rule took place 
Jairiy rapidly that is to say, in the course of 5—10 mmutes. Tlie 
cleaned arteries were often long in diminishing then* diameter, 
several hours might pass before it happened, and not rarely it did 
not happen at all. 


Bhijthmic oscillations of the arteries. 

The measurement of the diameter of an arler^'' might be icn- 
dered difficult b}'^ the fact that it did not lie still. 

The variation in diameter resulting from the pulse amplitude 
was not, however, of any significance, it was very .small and often 
its presence w'as only just perceptible. Following a dilatation of the 
artery a moderate increase in amplitude as a rule occurred, ibougb 
the measurement was not for that reason rendered noticealdy 
difficult. 

What was inconvenient was a rhythmic movement of a larger 
piece of the artery synchronously with and resulting from the 
pulsation. Tlie looser the arterjf lay in the mesentery the larger 
was this movement. The oscillation could indeed he done away 
with or considerably reduced by stretching iliat part of the mesen- 
teiy through which the artery ran, IniL as a rule tliis involved the 
disadvantage that the artery ivas dilated and then did not spon- 
taneously contract again. 

The rhythmic movements of the artery were most pronounced 
just after the preparation; they only asserted themselves for those 
arteries whicii were situated in the mesentery, and did not occur in 
the. small arteries on the stomach wall itself. In most cases I he 
rhytlimic oscillations ceased in the course of a shorter or longer time 
or were so much reduced that measurements could be made. If 
the oscillations were not essentially reduced after a couple of hours, 
they could not be expected to cease. The experiinent then had to 
be given up or another artery chosen. 

The significance of the gastric peristalsis. 

A vigorous gastric peristalsis might interfere a good deal with 
he measurements. About evciyr half minute the pcrislallic wave 
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would cause the artery to be removed from, the field of vision and 
then slowly come within it again. Asa rule, however, the measure- 
ments could be made in the short periods of rest, and often peri- 
stalsis ceased spontaneously after a shorter or longer time. In 
many cases there was no peristalsis at all in the experimental 
period. — The contractions of the stomach were exceptionally 
accompanied by smaller variations in the diameter of' the 
arteries (see fig. 4). 

The Injection of the Solution into the Lumen of the Stomach. 

In order that the substance whose effect it was desired to in- 
vestigate might come in contact with Live capillary area of the 
mucosa which was in tlie most direct connection with tlie measured 
artery, a thin cannula was introduced into the wall of the stomach 
in all the experiments. This was connccled to a tliin' rubber tube 
which could again be fastened to a syringe containing the solution 
whose effect was to be tested. 

The introduction of the cannula into the stomach in the great 
majority of cases caused a quickly occurring, as a rule rather brief,' 
dilatation of the artery (see fig. 1). Such a brief dilatation was 
also observed if the stomach was pulled a little or after other 
manipulations of the preparation. Only exceptionally did the 
dilatation persist after the introduction of the cannula; in that 
case one might make the artery contract again by removing the 
cannula and introducing it in another place. If this did not hap- 
pen the experiment had to be given up. 

A typical dilatation reaction following the introduction of the 
cannula with rapidly succeeding contraction to the previous dia- 
meter of the artery was regarded as a sure criterion that the expe- 
rimental conditions were favourable. 


The Injected Amounts of Adrenaline. 

The injected amount of solution was 0.05 to 0.1 ml. In experi- 
ment 28, however, it was 0.15 ml, a negligible amount compared 
with the capacity of the rat’s stomach which will easily hold 3 ml. 

It was endeavoured to inject quite small amounts of adren- 
aline so as to avoid as far as possible a rcsorptive effect which must 
be supposed to counteract a dilatation of the artery. Tlie adrena- 
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over a prolonged period at an earlier juncture of the experiment, 
perhaps following an injection of the solvent alone. In that case 
tlic pre-period was occasionally shortened to 6 — 9 minutes. 


Control Injection of the Solvent. 

fr 

It turned out after some time that an injection into the sto- 
mach of the solvent alone might exceptionally produce a pronounced 
brief dilatation of the artery. This has been observed after admi- 
nistration of ordinary tap-water (see fig. 12) as well as 35 % alco- 
hol (see fig. 10), whereas no sure response on the part of the arterj^ 
was demonstrated after injection of a 0.9 % saline solution or Ringer 
solution alone. 

In order to settle whether a possible effect was due to the adre- 
naline or to the solvent it Avas therefore necessary either to keep to a 
0.9 % saline solution as a solvent or by means of a preliminary 
experiment v.nth injection of water or 35 % alcohol alone to ascer- 
tain that the solvent in question did not in itself produce the 
reaction. Only in about half the cases rvas this condition fulfilled. 
The rest of the experiments therefore only allow of an estimation 
of tlie frequency Avith AAdiich the response occurred, and say nothing 
about AA'hich of the components in the injected fluid AA^as respons- 
ible for the effect, even though it is indeed likely that in the majo- 
rity of cases the adrenaline Avas either the sole determining factor 
or the contributary cause. 


The Permeability of the Gastric Mucosa. 

The condition essential to the action of the adrenaline Avas that 
it should penetrate into the mucosa and this again depended 
amongst other things on the solvent. 

In experiments Avith the administration of adrenaline to ulcer 
patients it turned out that Avith an aqueous solution of adrenaline 
it AA'as not nearly so easy to produce dyspeptic symptoms as AAuth 
a solution of adrenaline in 35 % alcohol (1942). This can probably 
only be explained as a result of the more rapid and deeper pene- 
tration into the mucosa of the alcoholic solution. In the experi- 
ments on rats it Asms in the same way demonstrated that the solvent 
Avas of great importance for the occurrence of the arterial response. 
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for in some cases when tlie administration of an aqueous soiulion 
of adrenaline had produced . no effect, a response was ei.e.ted fol- 
lowing a succeeding injection of the same or a. smaller amount 

of adrenaline in 35 % alcohol. , , • .1 • 

It must follow from this that among the solvents used in this 

series of experiments it could on!}" be assumed that 35 % alcohol 
would always pass into the mucosa, wliicli indeed agrees with wliat 
is known about the permeability of the gastric mucosa — and that 
a failure of the reaction when only ordinary water or a physiologi- 
cal saline solution was used as a solvent did not warrant tlie con- 
clusion that adrenaline was without effect. 

The explanation of the fact that a typical effect was of I on 
observed rvlien the adrenaline was dissolved in water or even in 
a 0.9 % saline solution must he that the mucosa was especially per- 
meable probably as a result of the influence of bile, which is able 
to increase the permeability to such a degree that botli wafer and 
salt are largely resorbed from the stomach (Slarkenstein 193S, p. 
20); and an action of bile would be very likely after the pulling oul 
and preparation of the stomach. 


The Slomach Content during the Experiments. 


The fasting period of about 24 hours introduced before the 
experiment was as a rule sufficient to secure the emptiness of the slo- 
niach. This was not always the case, however, though it wa.s not 
necessary to give up the experiment for that reason. A more or 
less full stomach, however, presented the difficulty that it might 

be necessary to use higher concentrations of adrenaline to elicit 
a response. 


But even if the stomach was empty at the beginning of the 
experiment the solvent, chiefly 35 % alcohol, Avould now and then 
stimulate the secretion of the stomach so much that the adrena- 
line solution which was then injected became much diluted and 
only produced a slight effect. The reaction would ilicn occur 
after a renewed injection of a larger dose (sec fig. 7). In order to 
avoid this element of uncertainty, in several cases when the 

ImTch s ^ as much 
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Table 1. 


Injection of adrenaline in a 0.9 % NaCl-solulion. 


No. of 
ex- 
])eri 
oienl 

Average 
diameter before 
injection 
expressed in 

Maximal 
diameter 
expressed 
in [1 

Increase 

in 

diameter 
e.xpressed 
in [1 

Time interval 
between injection 
and max. diam. 
in minutes 

Injected 
amount of 
adrenaline 
in mg 

1 

89 

133 

44 

2 

0.01 

2* 

109 

136 

27 

5 

0.015 

3 

159 

181 

22 

26 


4 * 

212 

283 

71 

4 




Table 2. 




Injection of adrenaline dissolved in water. 


5* 

81 

154 

73 

4 

0.025 

fi 

88 

142 

54 

2 

0.025 

7* 

93 

116 

23 

23 

0.05 

S* 

94 

119 

25 

5 

0.005 

9 

97 

141 

44 

2 

0.05 

10 

109 

149 

40 

7 

0.025 

!1* 

111 

162 

51 

3 

0.C25 

12* 

134 

151 

17 

33 

0.05 

13 

189 

219 

30 

17 

0.05 

14* 

198 

251 

53 

26 

0.05 . 

1.') 

199 

217 

18 

2 

0.025 



Table 3. 




Injection of adrenaline dissolved in 35 % alcohol. 


16 

96 

146 

50 

3 

IBH 

17 

162 

174 

12 

14 


18 

169 

201 

32 

2 

- 0.005 

19- 

245 

373 

128 

2 

0.01 

20* 

257 

301 

44 

3 

0.01 

21 

265 

311 

46 

6 

0.02 

22 

275 

318 

43 

17 

0.025 

23 

287 

311 

24' 

3 

0.035 



Table 4. 



Injection of adrenaline in 35 % alcohol with 2 % niipercaine added. 

24 * 

124 

193 

69 

3 


23 

264 

295 

31 

10 


26 

264 

287 

23 

4 


27 

269 

304 

35 

20 

0.02 

28* 

300 

359 

59 

4 

0.045 
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Experimental Results. 

• In all, 38 experiments we made, with injection ol adrenaline 
or adrenaline and nupercainc. 

11 of these experiments, figs. 2-11 and fig. 13, arc reproduced 
as .araphs; they are for the most part those in 'vhich the control 
injection of the solvent caused no reaction or only produced n 
comparatively slight response. 



Fig. 2. Experiment 5. Artery on the stomach v.all near the edge of the greater 
curv.Tlurc and in the vicinity of the pylorus. No cleaning of the artery. In 
a preliminary' experiment not shovm in the figure no reaction occurred after 
injection of 0.1 ml vatcr alone. Vigorous effect of aqueous solution of adrena- 
line with succeeding pronounced variations in diameter. 


In 28 out of all the experiments a more or less pronounced 
dilatation of the artery under observation occurred. The, results 
of these experiments are .shown in Tallies 1 — 4. The average 
diameters before the adrenaline injection varied hetween 81 and 
300 p.; they have, if anything, been put a little loo liigh; in none 
of the cases did the highest value measured in ilic pre-period 
exceed the average diameter by more than 3 \ l . 

The maximal diameter is the largest diameter measured after 
the adrenaline injection. The measured dilatation of the arteries 
varied considerably, from 12 right up to 128 ja; the average in- 
crease was 42 p,, or 24 %. The dilatation expressed in p. showed no 
relation to the size of the artery. 

In 19 cases the greatest increase in diameter was obsen'cd 
within the first 7 minutes after the injection, often already after 
— ^.cfa mcd. scamfma», Vol, CXVl. 
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Fig. 3. Experiment 9. Artery a little way in on the stomach wall on the greater 
curvature close to the pylorus. No cleaning of the artery. No preliminary 
experiment. Powerful effect of aqueous solution of adrenaline with succeeding 
pronounced variations in diameter. 
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Fig. 4. Experiment 4. Artery in the mesentery on a level with the greater 
curvature near the pylorus; it was detached and cleaned. Not until after about 
5 hours was the diameter fairly constant. In a preliminary experiment not 
shown in the figure no reaction occurred after injection of 0.05 ml 0.9 % saline 
solution. In the middle of the preliminary period contraction of the stomach 
began to set in, indicated in the figure by a C, accompanied by rather 
pronounced increases in diameter which, however, Avere far below the effect 
produced by the adrenaline. The hatched areas cover all the variations found 
within the period concerned. They comprise about 2 observations per minute. 
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*** mescntcrj' ahonl 34 cm from Uic nvJorus- 
inilrtwfnTnl'^ anti cleaned. Comparatively slight incr'ense in diameter .after 
iDjectmn of 0.1 ml of Tvater. Fairly prononneed and long-]a.sling cficcrof an 
aqueoHs solution of adrenaline. 



tl,„„gu tl,e maximum 

"«™ts (13 and 14) the increase so in r"l 

Ihe incr a“ in I m r "" ''-i- 

“ "'™.elcr seems l„ 1,,. p(ai„. 
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Fig. 7. Experiment 28. Arterj- in the mcsenlerj- running parallel to the 
greater curvature, about y, cm from the pylorus; it was clctacliccl and cleaned. 
No reaction after injection of 0.05 ml of 35 % alcoliol. Typical effect of 0.05 
ml of 3/10 o/jo adrenaline in 35 % alcohol. Doubtful effect of repeated injection 
of the same amount of adrenaline solution to which was added 2 % inipcrcainc, 
possibly because a large amount of secretion in the stomach diluted the solu- 
tion too much, seeing that a succeeding injection of three times as mueh adre- 
naline solution to which was added 2 % nupercainc producedThc effect. 



Fig. 8. Experiment 24. Artery in the mesentery about 1 cm from the pylorus; 
it was detached and cleaned. Small reaction after injection of 0.05 ml 35 % 
alcohol. Very powerful and long-lasting effect of an alcoholic adrenaline 
solution to which was added 2 % nupercainc. 
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Fid 9 Exnerimeiil 16. Artery in the mesentery near Uie greater curvature; 
H^as'detaclved and cleaned. No effect of 0.05 ml }4 0 /o„ aqueous adrenaline 
solution Typical arterial dilatation after injection of 1/10 “/po adienalinc m 

35 % alcohol. 



Fig. 10. Experiment 8. Arlerj' in the mesentery near the greater curvature. 
No cleaning of the artery. Pronounced effect of 0.05 ml 35 % alcohol. No 
reaction after injection of 0.05 ml water, while a l}'pical effect was elicited hy 
the same amount of aqueous adrenaline solution. 


Only in 2 experiments (3 and 12) did it take 20 and 25 minutes 
respectively before a sure dilatation of the arter^^ could lie demon- 
strated. Here the relation betiveen the injection of adrenaline and 
the increase in diameter was more problematic. There was, how- 
ever, no reason to assume any other cause of the dilatation. ■ The 
long latent period might be conceived to lie due to tlie fact that the 
adrenalibe only slowly made its way into the mucosa, the- diffusion 
conditions not being optimal, particularly in experiment 3 ivliere 
the adrenaline had been dissolved in a physiological saline solu- 
. tion. When 35 % alcohol was used as a solvent the dilatation 
always manifested itself before 7 minutes had passed. 
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The experiments marked ^ are those in which a control injec- 
tion of the solvent produced no response or only caused a com- 
paratively slight effect. In these cases, as well as in the remaining 
experiments in which the adrenaline was injected in a saline solu-- 



Fiff. 11. Experiment 11. Artery a little way in on the stomach wall on the 
greater curvature near the pylorus. No cleaning oi the artery. In 2 preliminary- 
experiments not shown in the figure no reaction occurred after injection of 
0.05 and 0.1 ml water respectively. About 8 minutes after the adrenaline 
injection the artery showed maximal contraction with obliterated lumen, 
no doubt as a result of the adrenaline having diffused through the stomach 
wall and directly affecting the artery. This phenomenon Avas observed repeat- 
edly in the case of arteries on the stomach wall itself, but not in experiments 
with arteries in the mesentery. 


tion, it must be assumed that the dilatation of the artery was due 
to the adrenaline. 

In experiments 10 and 27 already the injection of the solvent 
produced a dilatation of about 30 and 50 p. respectively. In these 
tivo cases the effect of the succeeding injection of the adrenaline 
solution may presumably equally well be due to the solvent. 

The remainder of the cases, 13 in all, do not warrant any safe 
conclusions as to whether the reaction was due to the adrenaline 
or the solvent. In vieAV of the fact that 35 % alcohol or AA'ater alone 
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Fitj 12, Continued observation of the artery mentioned under fig. 11. 2 hoars 

after the termination of the fir.st experiment the artery had again resumed 
almost the same diameter as was found previously. 3 succcssix'c injections of 
respectively 0.05, 0.05, and 0.025 ml water each released a typical dilatation 
response. 2 succeeding injections of 0.05 ml Ringer solution produced no effect. 

The hatched areas cover all variations found within the period concerned. 
They comprise about 2 observations per minute. The fad that the injec- 
tion of w'ater caused no dilatation until after the adrenaline injection {see the 
text to fig. 11) would seem to indicate that the mucosa had become more 
permeable as a result of the action of the adrenaline. 



Fig. 13. Artery a little way in on the stomach wall on the greater curvature 
ISO cleaning of the artery. No .sure effect of 0.1 ml 35 % alcohol. Pronounced 
diminution of the diameter after injection of 0.1 ml alcoholic adrenaline solution 


only . exceptionally caused arterial dilatation it ninst, liowcvei 
be supposed that the effect, in many of these cases too, was caused 
entirely or partly by the adrenaline. 

h 3 experiments (IG. 17, and 23). the. first injection of an 
aqueous solution of adrenaline produced no change in the diameter 
of the artery. After this, m experiment 16 (fig. 9), i/, of the amount 
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of adrenaline first employed was injected, and in experiments 17 
and 23 the same dose of adrenaline in 35 % alcohol, after which 
the response given in Table 3 occurred. The result of these expe- 
riments shows that the artery could certainly be made to respond, 
but that clearly an aqueous solution of adrenaline w^s not able 
to penetrate sufficiently into the mucosa. 

The experiments given in Table 4, in which 2 % nupercaihe 
had been added to the adrenaline solution, did not differ from the 
other positive experiments. 

About the duration of the adrenaline effect it is difficult to 
say anything with certainty for several reasons. In the first place a 
more or less pronounced dilatation was often seen to occur a shor- 
ter or longer time after the artery had reverted to its original dia- 
meter (see e. g. fig. 2), and in the second place the experiment was 
often interrupted before the dilatation had ceased, especially .if 
the effect persisted for some length of tirne. Only exceptionally 
was the period of observation so long that all effects of the injection 
could be safely assumed to have subsided. The records given below 
of the duration of the adrenaline effect, that is to say, the period 
during which the diameter of the artery, either constantly or perio- 
dically, was larger than in the pre-period, must therefore be accept- 
ed with considerable reserve; for the reactions that lasted fairly 
long the figures are often minimum values, whereas the quite brief 
ones are presumably more reliable. 

In 6 cases the effect lasted from 3 to 6 minutes; in 9 cases for 
8 to more than 16 minutes; in 8 cases for 20 to more than 41 minu- 
tes, and in 5 cases for more than 45 to 115 minutes. The duration 
of the effect of the adrenaline showed no dependence on the sol- 
vents employed or the addition of nupercaine. 

In 10 out of all 38 experiments no dilatation or no sure dilata- 
tion occuiTed in response to the injection of adrenaline’. In 3 of 
these, only solutions of adrenaline in 0.9 % saline solution w^ere 
employed and the absence of response was presumably due to the 
fact that the adrenaline had not sufficiently diffused into the 
mucosa (see above). In 2 cases the artery showed wdde irregular 
oscillations of the diameter during the whole experiment, wdiich 
rendered any estimate of the results impossible. In 2 cases the 
artery was greatly dilated beforehand, so that no response could 
be expected. 
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In 3 cases in ^vhicl^ the adrenaline was injected in 35 % alcohol 
t,. Jrl Tmtease in the diameter. .In 2 of these the artery .vas 
ateady somewhat dilated, in so far as it had at an earher jnnclme 
of the experiment had an essentially smaller d.ame ter. In the 
third case all. the experimental conditions were . optimal. TJie 
artery had contracted very considerably after preparation, anc 
an alcoholic solution of adrenaline was employed. Nevertheless 
no increase occurred, but on the contrary a pronounced contrac- 
tion (see fig. 13). 

Hence among the 38 experiments there were only 3 aliout 
whicli it could safely be said that the measured stomach artery 
could not be made to respond by dilatation to an effective action 
of adrenaline on the mucosa. 


Comments. 

t 

After it had been shoA\Ti that tlie action on the gastric mucosa of 
small amounts of adrenaline gave rise to a pronounced dilatation of 
the small arteries in the vicinity of the area of application, the 
question arose hoAV this effect was brought about. 

There could lie no question of a reflex action from the area 
affected by tlie adrenaline, seeing that the response occurred in 
those cases too in which nupercainc had been added to the adren- 
aline solution in a concentration which had a strong local anesthc- 
tising effect. 

This would seem to leave as the only possibility of explanation 
the retroactive effect on the arteries mentioned in the introduc- 
tion, which must be supposed to be caused liy capillary occlusion. 
Consequently, the dilatation might eitlier lie due to an increased 
pressure in the artery, or the increased pressure could liy a reflex 
action release an arterial dilatation. In view of the fact that the 
great difference between the systolic and diastolic pressure only 
caused insignificant variations in tlie diameter, it is highly inv 
probable that the moderate rise in mean pressure and amplitude 
which the occlusion of the capillaries must lie supposed to produce,’ 
should by itself be able to dilate the artery. It is .far more probable 
that the increased blood pressure or the increase in amplitude 
produced the arterial dilatation by a reflex action. 
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Especially as far as the stomach arteries arc conccrucci Oder- 
matt (1922) T^^as able to demonstrate in patients operated under 
local anesthesia that ligation and stretching of the large arteries 
along the curvatures without exception caused pain. 

But pain may be released from tljc small vessels too. Upon in- 
jection of % % sQlution of Vuzin, a derivative of quinine, into the 
brachial artery, pain set in almost at once in the forearm and hand 
(Lang, 1920), while 3 % procaine injected into the femoral artery 
after 2 seconds produced a severe burning pain from the knee down- 
wards (Odermatt, 1922)." Beyond the localisation and the latent 
period more direct experiments also seemed to indicate that the pain 
must be due to an influence on the more peripheral sections of the 
vessels. Thus Odcimatt showed in animal experiments that there, 
was no response of pain after intra-arterial injection of Vuzin 
when the substance was ]n’evcnlcd from reaching the pcriphciy. 

These few examples, to whicli numerous otliers could be added, 
must suffice to establish that both larger and smaller arteries may 
be furnished with pain-percipient nerves, and tliat a dilatation of 
the artery may be the adequate stimulus. 

Beyond the response produced by adrenaline there was, as 
already mentioned, now and then a dilatation of the artery after 
injection of water or 35 % alcohol alone. Tliat the phenomenon 
was exceptional was presmuahh" due to the fact that a massive 
effect was necessary, and this proliably required a specially perme- 
able mucosa or an injury to the mucosa, for instance following 
preparation or the introduction of the cannula. Tlic effect of the 
water must have been of an osmotic nature, while the .35% alcohol 
probably caused sliglii injury to the tissues, in both cases mo.sl 
like!}' resulting in a transient capillary contraction. 


Vioncmsion. 

iraiSnnri™ 

1/-0 /200 mg, of atlienalinc. in tlic gi'eal majority of cases caused 

surface of tiic stomacli or in the mesonlcrj. in the vicinilv of tl.c 
p. e of application. The dilatation might he of very different 
thiralion, from a fotv minutes to a couple of hours. 
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Exceptionally water or 35 % alcohol produced a similar hut 
always brief response, while Ringer solution or 0.9 % NaCl solu- 
tion was without effect. 

The conjecture put forward in the introduction that the action 
of adrenaline on the gastric mucosa with the consequent capillary 
occlusion would involve a dilatation of the arteries in the vicinity 
must be said to have been confirmed. 

The hyq)othesis that hunger and cardialgia after peroral ingestion 
of adrenaline are due to a dilatation of the arteries of the stomach 
has thereby'' received substantial support! 

Summary. 

In previous works it Avas shown thatperoral ingestion of adrenaline 
often caused cardialgia and a sensation of hunger. The hypothesis 
Avas propounded that the symptoms arose as a consequence of a 
dilatation of the arteries of the stomach. 

In order to arrive at a more direct elucidation of the problem 
measurements Avere made of the variations in diameter of the 
gastric arteries of rats folloAving the action of adrenaline on the 
mucosa. 

The experimental technique and experimental conditions are 
described in detail. The measured arteries A\'erc situated in the 
mesentery’’ close to the stomach or a little Avay^ in, on the stomach 
AA'all. Tlieir size Amried betAveen 81 and 300 [x. Injection of 1/20 — 
1/200 mg of adrenaline into the lumen of the stomach in the vici- 
nity of the measured artery in the great majority^ of cases caused 
dilatation, AAdiich in 28 experiments Amricd betAA-ecn 12 and 128 [x 
and lasted from a fcAv minutes to a couple of hours. The dilatation 
also occurred Avhen nupercainc had been added to the adrenaline 
solution. The average dilatation Avas of d2 p. or 24 %. 

Exceptionally AA^ater or 35 % alcohol employed as solvents for 
the adrenaline produced a similar but ahA^ays brief response, 
presumably because of an abnormal permeability^ of the mucosa. 
This effect did not appear after injection of Ringer solution or 
0.9 % NaCl solution. 

The primary cause of the arterial dilatation aa'us concerned to 
be the capillary'' occlusion caused by the adrenaline. It must be 
supposed to lead to a rise in the blood pressure and an increase 
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in the amplitude of the arteries situated in the vicinity. This 
stimulus would then by way of a reflex action produce a dilatation 
of the arteries. By examples from the literature it is shown that 
dilatation of arteries may cause' pain. 

The experimental results support the hypothesis of a dilata- 
tion of the arteries of the stomach as the cause of the cardialgia and 
sensation of hunger occurring after peroral ingestion of adrenaline. 
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the interest in the disorders of the muscular system 
(myasthenia, myotonia, progressive muscular dystrophy, familiar 
periodic paralysis) hitherto was being confined to nosography, 
heredity and eugenic questions, the recent achievements have made 
this group of disorders interesting also vnth regard to practical 
medidne and pathophysiology. The treatment of myasthenia vath 
prostigmin, of myotonia with quinine and of periodic familiar 
paralysis with potassium have represented the keys of this evolu- 
tion. The present paper is going to deal wdth the cardiovascular 
behaviour in myasthenia gravis and dystrophia myotonica. The 
study was started already in 1936, when a severe case of myasthe- 
nia gravis, observed in our clinic, called my attention to the fact 
that serious cardiovascular symptoms may be induced by myasthe- 
nia gravis and (temporarily) cured by prostigmin. Since the dis- 
orders in question are rather rare we have intentionally postponed 
the publication; preliminary reports dealing with the matter in 
question have however been published 1940, 1941 and 1943 (Ask- 
Upmark 2, 3,4, 5). The question whether the heart, being a muscle 
itself, might be involved in the disorders here concerned seems to 
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he of particular interest, not least so because it is our much appre- 
ciated Vivilege to work in a clinic where general medicine (and 
hence also cardiology) and neurology are united. 


Earlier Observations. 


A. Myasthenia gravis. 


Most observations pertaining to cardiovascular phenomena in 
myasthenia gravis seems to have been reported some 30 40 
years ago, owing no doubt to the general trend of recent decades to 
make neurology a speciality', broken out from its natural conncC“ 
tions with the general medicine. It is perfectly obvious that the 
heart will not be given the same fittcntion by a neurologist as by a 
man familiar with general medicine. One Avill accordingly search 
most neurological reports on myasthenia gravis in vain for infor- 
mations about the. heart. Scattered observations have, however, 
continued to be published also during recent years. 

A brief review will be given of the different reports availaJ)]e to 
me in originals whereupon the various observations will be sum- 
marized. 

Wilbrand and Saenger (1900): one female case, aged 20, had 
her cardiac activity frequently irregular; another female, case, aged 
22, had tachycardia. 

Mendel (1901): Woman, aged 21. Size and tones of heart 
normal. )>Zeitweiligbesonders Almndssetztejedcr-l. oder aO. Schlag 
aus (s. Curve), bei anderen Untcrsucbnngen fcblle der Herzsclilag 
erst nacli 10 20 Schlagen, ja an cinzclncn Tagen konnte man dcs 


Morgens 30—40 regelmassige Schlage binter cinandcr zahlen. Nacb 
mehrmaligem Hin- und Herlaufen trat die Arytbmie starker lier- 
vor, einc Verlangsamung cles Pulses war hiernach nicht zu konsta- 
tieren.» Thus regular dropped beats with increased frequency as 

the day went on. Pupillary myasthenia. Spleen sometimes to be 
palpated. 

Laquer and Weigert (1901): Man, aged 30. Attacks of cardio- 
vascular insufficiency; paleness, coldness of the extremities, weak, 
small pulse. Attacks to be precipitated by efforts of bull)ar or 
spma muscles. Necropsy: thymus enlarged; olymphorrhages. 
n deltoid and diaphragma, less so in the heart. 
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Buzzard (1905); Case 2, female, aged 28. Died in attack of 
respiratory failure. Thymus enlarged. Microscopical changes in 
the heart and in the suprarenals (lymph orrh agio infiltrations), 
less so in the striated muscles. In another case (case 4), a man of 
40, palpitations were registered. In case 3, a woman aged 37 
died in choking fits; numerous lymphocytes were encountered in a 
vessel of the heart but nothing in the cardiac muscle itself. 

Lewandowsky (1911) remarks that tachycardia,out' of propor- 
tion to the small effort, frequently may be observed, that dyspnoea 
may occur during rest as well as after efforts, and that choking 
fits may cause death. »Es ist sehr wohl mdglich, dass es sich um 
eine Ermiidbarkeit des Herzens handelt, erwiesen, ist dies jedoch 
nicht. Vor allem miisste dazu erst bewiesen werden, dass die 
Atmung ausreichend war und dass nicht etwa eine ungeniigende 
(weil myasthenische) Atmung zu einer dyspnoischen Veranderung 
des Blutes gefiihrt hat.)> 

Markeloff (1912) presents a very thorough study of myasthenia 
to Avhich may be referred when the older literature is about. With 
regard to the heart his cases 3, 5, 6 and 7 are rentarkable. Case '3, 
woman, aged 26; walking upstairs caused tachycardia, oppression, 
dyspnoea. These symptoms as well as the others increased during 
menstruations. Case 5: woman, aged 23. Tachycardia, increased 
by the slightest movement. Raising herself in the bed caused tachy- 
cardia, arhythmia and decreased amplitude of the pulse. If lying 
down she feels all right. Case 6: woman, aged 35. Pulse rate 70 
when resting. After a few steps in the room 110 — 120 and irregular 
beats. After voluntary retention of the urine an attack of weak- 
ness and cyanosis. Case 7: man, aged 29. Heart rate 90, frequ- 
ently premature beats, more so after movements. After a few steps 
in the room exhausted, tachycardia. More energetic movements 
caused pains in the heart region, presystolic murmur and a slight 
dilatation. »Ganz pldtzlicher Tod infolge Herzlahmung.» 

Foxe (1928): woman, aged 25. X-ray examination of the heart 
as well as electrocardiogram normal. »Upon slight effort or exer- 
tion she complains of palpitations, that is her heart seems to he 
beating rapidly. This is associated with shortness of breath and a 
feeling of oppression in the precordial region and at times Svith 
a sticking pain that radiates through the shoulder blade. Rest in 
bed quickly relieves the dyspnoea and oppressions whereas the 



cardiovasculah observations in myasthenia guavis anb etc, 505 

pain cat times lasts for days. Tlie very symptoms Avcrc produced 
when tlie patient lay in bed and received a hypodermic injection 
of 5 cm^ of a 1/1000 solution of adrenalin)) (the pulse was increased 
from 110 to 120, tlie blood pressure from 124/82 to 132/82). Palms 
m6ist, hands cool. Condition Avorsc during the days before men- 


struation. 

Everts (1935): Case. 1, woman, aged 20. ». . . on several 
occasions when the patient’s condition became critical there was 
a marked cardiac disturbance so that there was cyanosis och 
dyspnea and . . . diastolic and systolic thrills over the entiie pre- 
eordium. ^^^len the patient was given 1 mg prosligmin intramus- 
cularly the cai'diac function began to show notable improvement 
after one minute. At the end of three minutes both aj'^stolic and 
diastolic thrills had disappeared and after five minutes only a very 
faint murmur was audible and the heart was functioning norm- 
ally. Electrocardiographic studies Avere made before and after in- 
jection of prostigmin . . . showed a slowing of the ventricular rate 
from 90 to 80, a decrease in number of extrasystoles and a normal 
quality beat.)) Case 2; woman, aged 33. Frccjuently troulilesom 
precordial sensations: »occasionally she suffered from bimzing and 
fluttering sensations in her chest often associated with some 
dyspnea . . , more pronounced in the afternoon». She was 
dyspnooic and had a pulse rate of 115. After prostigmin the 
dA^spnea disappeared, the pulse rate dropped to 88 and the 
precordial troubles ceased. 


Branch (1936): woman, aged 23. Necro]).sy: numerous minute, 
inflammatory lesions in the striated and cardiac, muscles associated 
Avitli the usual IjTOphocytic infiltration described by others. Willi 
Barton the same author in 1937 described l 5 'Tnphoc 3 ’’tic infillration 
and muscle fragmentation. 


Trahucchi (1937): man, aged 29. Liability to tachycardia with 
premature heats. After prostigmin regularization of the rhythm 
and disappearance of the premature beats. 

Moehlig (1940): man, aged 32. Exertion always produced 
dyspnea and a bothersome tachycardia and palpitations. At 
irst when exhausted he disclosed a generalized cold sweat. »This 
lovever, quickly changed to a dry skin with no sweating regard- 
less of the amount of exertion.)) 

Lange, S. is quoted by Taquini el ah as liaving registered roent- 
■3d Acta med. scandinav. Vol. CXVI. 
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gen kymograms iji one case, feeling that »they were abnormal, i.e. 
that there were some aberrations in tlie contractions)). 

Taquini, Cooke and Schwab (1940) made a study of 14 cases of 
myasthenia gravis with regard to history, orthodiagram, arterial 
and venous pressure, circulation rates and electrocardiogram and 
arrived to the conclusion that tlie examination of the cardio- 
vascular system was negative in all cases. In three instances the 
heart was observed post mortem but disclosed nothing abnormal. 

Meredith (1941), reporting three instances of myasthenia,, 
mentions that in case (1) (man, aged 43) the blood pressure was 
130/88 and the pulse rate 90; prostiginin brought the pulse down 
to 62; in case (2), man, aged 19, the blood pressure was 116/70, the 
pulse 84, brought down by prostigmin to 62. 

Briefly summarizing the various obseiwations it may be said 
thdt two different series may be distinguished. On the one hand the 
recently published American study by Taquini ct al, in Boston, 
where the examination of each case seems to have been very- 
thorough and where the material is observed in the same clinic. 
Tliis investigation failed to disclose any abnormalities of the 
cardiovascular system. On the other hand we have the other mainly 
European observations mentioned aljove, wliich although hetero- 
genous and frequently not examined with the same care as the 
Boston cases with regard to the cardiovascular apparatus yet 
seem to converge to the occurrence of cardiac symptoms in myas- 
thenia gravis; tachycardia, ai'hylhmia, and precordial pains. 
Thus, tachycardia has been described by Oppenheim, Hoppe, 
Kalischer, Grocco, 'Wilbrand and Saengcr, Lewandowsky, Mar- 
keloff, Trabucchi, Everts, Meredith, and others, and its increase 
by slight efforts has been stressed by Laquer and Weigert, by 
Markeioff, by Lewandowsky, by Foxe, and by Moehlig. With 
regard to the rhythm irregularities have been noted by Mendel, by 
Wilbrand and Saenger, by Markeioff, by Everts, by Trabucchi and 
others, sometimes only in connection with (slight) effort and im- 
proved by prostigmin (efr Everts); the irregularities have appa- 
rently mostly had the character of premature beats. Precordial 
pains have been registered by Markeioff, by Foxe and bj'’ Everts 
and the improvement also in this regard by prostigmin is remark- 
able, as well as the aggravation by effort; dyspnoea is mentioned 
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by Markeloff, Lewandowsky, Foxe, Everts, and Sclilezijigcr. ^le 
physical examination of the heart has as a rule failed to disclose 
any abnomrities with regard to size and auscultation; abnoma 
murmurs in connection with effort Averc. liowever mentioned by 
Markeloff and particularly by Everts (efr above); Lange is said to 
have observed abnormalities of the roentgenliymogram in one 
case. Electrocardiogi’am has obviously been registered only in 
very few cases, if the Boston material and my own material arc 
excepted: by Foxe, by Everts, by Trabucchi, by kloehlig, and by 
Schlezinger. ^ Post mortem examination of the heart has been 
undertaken, among others, by Buzzard, Weigerl, Vischer, Branch 
and Barton, and Branch, all of whom did report positive obscrA'a- 
tions (fragnrentation of the muscles, lymphocytic infiltrations). 

■ It will be observed that all of the cases here referred to did 
concern young individuals as a rule below 30 and never exceeding 
40 5 '^cars of age; Schlezinger’s case of myasthenia in a man aged 63 
has intentionally been discarded since it was felt that cardiovascu- 
lar abnormalities encountered in such instances might be due to 
other causes. In the Boston material 4 cases were more than 50 
years of age. 


B. Myotonia. 


In his interesting review of neurogenic heart lesion von Bons- 
dorff (1939), maintains that no heart changes have been observed 
in myotonia congenita (Tliomscn) but that cardiac abnorma- 
lities similar to those observed in progressive muscular dystrophy 
may be found now and then in myotonia atrophica (lieart attacks, 
electrocardiographic changes). Since myotonia atrophica (dystro- 
phia inyotonica) scenis to be by far more common than ni 3 'oto- 
nia Thomsen the matter is not without importance and has been ' 
covered to some extent in papers by Maas and Zondek, hy Curscli- 
mann, by Christensen, bj’- Guillon and Rouques as mentioned 
in a recent communication by Hess Tiiayscn (1943) where refer- 
ences are to be had. Hess Thaj'sen reports that in this disease 
electrocardio gram lias been registered only in about 30 cases. In 


^ Schlezinger (1940) had 4 ca.ses of younc individmls ('tnpit oi lo on i 
of dyspnoea. ’ ' ^ ])re.stiiled paroxysnuil attacks 
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at least 13 instances there was noted a prolongation of the P-Q. 
interval, which apparently seems to be connected in some way 
with the myotonic disorder. Waring, Ravin and Walker noted 
a low blood pressure in 4 out of 13 patients with dystrophic myo- 
tonia. 

Material. 

The material was represented by 11 cases of myasthenia gravis 
and 8 cases of m 3 ’'otonia. The observations will be briefly described, 
mainly with regard to their cardiovascular behaviour. 

A. Myasthenia gravis. 

Case 1. Med. 1511/32. Man, aged 58. Diabetes since 7 years ago. 
Myasthenia since 3 months \cranial and spinal muscles) considerably im- 
proved bj’’ prostigmin. Observed in the clinic 1932, 1933, 1935, 1936. 
Dyspnoea and tachycardia on the slightest effort, but weight 124 kg and 
blood pressure at first 210/110, later donm to 160/85. Radiogram: heart 
somewhat enlarged, especially left ventricle and aorta. Heart rate about 
80. Electrocardiogram (1936): laevogram, otherwise normal. The myasthe- 
nic symptoms were most outstanding in the springs. 

Case 2. Med. 2573/34. Female, aged 43. Il-para. Always tired in 
springs but has often had anemia. Mj^asthenia since 5 months ago, starting 
with dy=phagia, on admission engaging all muscles. Dyspnoea when walk- 
ing uphill. On admission no anemia; unable to stand, to sit, to lift head or 
legs from the bed. Heart rate about 90, increasing finally to 130. Blood 
pressure 110/65, decreasing towards 85/65. Systolic murmur, maximal 
in left 3rd intc. space. Radioscopj* failed to disclose any affection of the 
heart. Electrocardiogram was registered but unfortunately not kept in the 
records. Diuresis was small (300 — 600). She had difficulties to get air 
enough and died finally, having beer cyanotic, cold and clammy. Necropsy: 
Enlarged thymus. Striated muscle considerably atrophied with degenera- 
tions of the muscle fibres here and there and presence of interstitial iib'mpho- 
cytic» infiltrations. The heart was of normal size bui of a slack consis- 
tence; it was however not examined microscopically. Valves normal. 
There was a thrombosis of the left femoral vein. 

Case 3. Med. 2691/36. Female, aged 42. Twelve years ago a period of 
headaches and diplopia (->sleeping sicknessn?). Now typical myasthenia 
since one month (ptosis, weakness of lips, cannot raise herself in the bed 
without assistance of the arms; striking improvement by prostigmin). No 
cardiac symptoms in the history. Heart rate 60—80, decreasing to 48 on 
prostigmin. Blood pressure: 120/80, 95/65, 130/80, etc. Radiogram of 
the heart normal (in October 1937 when however no mj'asthenic symp- 
toms were present). Electrocardiogram (oct. 1937): laevogram, otherwise 
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normal. Basal molaboljc rale -9 %. Lnmbar p.raclure (^1930): Nonna + 
Pandv + Bisffaard 1: 10, lymphocytes 1.3, leucocylos 1.0. Accl>l_cholin 
estera^se normal. After a rather intense treatment with ^ ^ 

recovered completely in a fev^ months; when seen two yea.s afle^^^ards 

she was all right. 

Case 4. Med. 1121/36. Female, .aged 22, unmarried. Previously he.al(hy 
January 1935 she began to be discomforted l)y iachycardia and dyspnoea 
more so when moving about. Slay 1935 headaches and ptosis of right 
eye-lid; the blood pressure as registered in the outpatient depart inent was 
now 145/90. She eventually improved, being able to work in the autumn, 
only occ.asionally h.ampered by tachycardia and some pains in the cardiac 
region when hurried by the work. .Tanuary 1936 difficulties to speak, again 
ptosis of right eyelid and dysphagia. These symptoms increased (diplo- 
pia, nasal regurgitation, tiredness of jaws and shoulders) and did include 
paresthesias and coldness of the left hand (4 ulnar fingers). Admitted April 
1936 with typical myasthenia. She was observed for more than one year 
in the clinic by myself. Her condition was occasionally' critical and large 
and repeated doses of prostigmin had to be given. Particularly wlien the 
mj'asthenic symptoms were pronounced the patient suffered from cardiac 
pains of coronary cliaracter. Those pains were instantaneously relieved by' 
prostigmin. Another characteristic feature of the case was the condition 
of her hands, which were cold, clammy, sweating and cyanotic during the 
myasthenic symptoms with the fingers stiff and rigid; after prostigmin the 
hands and fingers were warm and dry and easy to move actively a.s well as 
passively. Tachycardia, .averaging 90 — 100, as a rule increased the day’s 
before the menstruation. Blood pressure on an .average 120, '.SO. when 
highest 1-10/95, when lowest 100/65. Basal metabolic rate — 1 %. Radio- 
graphy' of the heart was fairly normal a.s well as the physical examination 
of the heart; it was, however, noted on fluoroscopy that the contractions 
of the heart were entirely different before and after the administration of 
prostigmin; when the myasthenic (and cardiac) syinjitoms were pronoun- 
ced the amplitude was small and the rale rapid, after prostigmin the ampli- 
tude increased consider.ably parallel to a decrease of the rate. The electro- 
cardiogrfim was registered repeatedly: except of lacliycardia it did not. 
as a rule, disclose .anything abnormal; when the cardiac pains were ju’e.senl , 
however, the ST was depressed below the isoelectric base line. In such 
an event prostigmin restored the normal condition. Tliis jial lent died later 
.at home in her myasthenia; post mortem examination could unfortunatolv 
not be performed. 

Cose 5. Med. 906/37. Man, aged 21. Slight myasthenic svmptoms 
from the ocular muscles since 6 years ago. Usual improvement bv prostig- 
™n- subjective symptoms from the he.art were taken to the record. 
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Tachycardia (100, decreased on prostigmin). , 

Heart normal on physical examination. The patient n.as ohsened y 


■during a few days in the clinic. 

Case s. Med. 253/3S. Female, aged 18. I-para. 
followed by constipation. Christmas 1937 symptoms 


Delivery Sept. 1937, 
of myasthenia (bulbar 
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and spinal muscles). Admission 6 weeks later with characteristic myasthe- 
nia gravis, relieved by prostigmin. ^ Heart rale averaging 85. Blood 
pressure 115/75—110/65. Physical and radiographic examination of the 
heart normal. Fluoroscopy: left conlure of the heart did present pulsa- 
tions which were small, rapid and yet in a certain way worm-like, decidedly 
not normal. Electrocardiogram: tachycardia, certain depression of STu, 
very small Ti and Th. Diuresis 300—1000. The patient was observed in 
the clinic during three various periods; Avhen last seen (June 1939) she Avas 
pregnant (3rd month) and the myasthenia very much improved, as was the 
el ectrocardiogr am . 

Case 7. Med. 1S09/38. Man, aged 49. Ten years ago severe injury to 
the head. Now characteristic symptoms of myasthenia since 11 months. 
No cardiovascular symptoms taken to the record. Heart rate averaging 
70. Blood pressure 155/100 — 120/75. Physical examination of the heart 
failed to disclose but normal conditions. Radiogram: a certain elongation 
of the aorta and hypertrophy of the left ventricle. Nothing is mentioned 
about the heart with regard to fluorescopy, which however did present a 
definite difference behveen the movements of diaphragma before and after 
prostigmin. Acelylcholic esterase was determined and found normal. 

Case s. Med. 2104/38. Female, aged 30. I-para. Two years ago trans- 
itory slurring of speech. Now symptoms of myasthenia since 6 months. 
During this time dyspnoea in stairs, no palpitaHon but pains in the heart 
region Avhen carrjdng a heavy burden. Since the onset of the disease the 
fingers have been cold, stiff and clammy, ))as if immersed into cold Avateri). 
On admission characteristic syndrome of myasthenia gravis. Heart rate 
about 80. Blood pressure 115/80 — 100/05. Radiogram of heart normal. 
Electrocardiogram: STu "'vas loAvered after effort. Prostigmin had the 
usual effect on the electrocardiogram Icfr Ask-Upmark 3); once a (tran- 
sitory) heart block was brought about. Basal metabolic rale -1-22 %, 
later -f 8 %. Citric acid 39.7. 

Case 9. Med. 256/40. Female, aged 23, unmarried. Goiter since 15 
years ago (mother and sister goiter as well). Symptoms of myasthenia 
since May 1937 (spinal and cranial muscles), most severe during the Aveek 
preceding the menstruation. ObserA'ed in a rural hospital on 3 occasions 
during 1939; premature beats and systolic murmur at the basis AA'ere noti- 
ced; the blood pressure Avas 155/85, 165/120 (?), 150/70, the basal metabo- 
lic rate -f- 3?, -f 45, -b 28, -f- 9 %. Admitted to the clinic Jan. 1940 Avilh a 
characteristic syndrome of myasthenia gravis, temporarily' to be relieved 

^ The best dose in this case was found to be 1 mg x 2 subcutaneously. 
Once she obtained 2.5 mg subcutaneously (not a very' large dose) and did react 
very' seA'erely not only in the usual AA'ay AA'itli A'omiling, rapid evacuation of the 
bowels and perspiration but also AA'itli a A'cry pronounced tachy'cardia, her pulse 
being small and rapid. This is the only instance AA'here the heart rate has been 
ObserA'ed to be speeded up by' prostigmin; AA’hen obtaining smaller doses she did 
react in the regular AA'ay, i. e. AA’itli a decrease of the pulse rale. 
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Case S a. Electrocardiogram when resting Sept, 21st. 








b. The same immediately after working (running upstairs 10 times) 
ST, is below the isoelectric base line 




by prostigmin. Heart rate 80 — 100. Blood pressure 125/85. Radiogram 
and physical examination of heart essentially normal (accented Pi). Thy- 
roid slightly enlarged. Basal metabolic rale i 0, -}- 4, — 10, — 9. Elec- 
trocardiogram; sinus tachycardia, lowered ST, pathological T; changes 
increased by effort but normalized by prostigmin. 






1). The same after -work: changes increased 
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c. The same iininecliately after llu“ iiijeelioii of prosliginin 



d. The same 3 minutes after the injection of prosliginin: norninlizalioTi. 


Case 20. Med. 201GM2. Female, aged •12. O-para. In the winler 1942 a 
certain incontinence of tlie urinary bladder when having walked briskly. 
Ordinary myasthenic symptomssince July 1942, remission during Sept., 
thereafter progression. On admission characteristic sjmdrome of mj'asthe- 
nia gra%is, relieved by prostigmin (the dysphagia was roentgcnologically 
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verined bclotc and alter pvosUgmin ilie accominodation of Uic ej^s ^ 
improved by prosiigmin). Heart rate 80-90 B ood pressure 12o/10a, 
110/85). Vital capacity 800 (before prostigmin). Venous piessuro 12 c . 
Radiogram of liearl fairly normal but fluoroscopy did reveal tbc same alte- 
rations of llie pulsations as mentioned in case 4. Electrocardiogram nor- 
mal. 


Case 11. Med. 2377/43. Female, aged 36. 0-para. Myasthenia gravis 
since 5 years ago, treated with prosiigmin (3 injections a day). No palpita- 
tions, no pains in the heart but last 2 years dy.spnoea on slight effoH. 
Characteristic sjmdrome of my.asthenia gravis, relieved by prostigmin. 
Hands during the myasthenia stage cold, stiff and clammy, normalized by 
prostigmin. Heart rale about SO. Physical examination; no precordial 
pulsations; systolic fremissemenl; ictus broad and somewhat lifting; 
accent of A II, slight hypertrophy. Radiogram; hypertrophy of left ven- 
tricle, some elongation of aorta. Fluoroscopy; pulsations rapid, rliytlimic, 
small; 25 minutes after injection of prosiigmin no change of the configura- 
tion of the lieart but undoubtedly increased amplitude of the pulsations. 
Blood pressure 1G5/100, 165/105. Venous pressure S cm (after prostigmin 
7 cm). Circulation lime (decholin molhod): 22 sec. before, 17 sec, after 
prostigmin. Basal metabolic rate -f 6, -f-1. Bleklrocardiogrnm: lacvo- 
grarn, otherwise normal; the orllioslalic applanation of T 2 which was to be 
seen during the myasthenic stage was less pronounced after prosi igmin. 


Tlic details about the myasUicuia in the various ca.scs liavc 
liccji intentionally omitted in the review just given. The same 
goes for the numerous lahoraloiy tests carried out (calcium, polas- 
sium, scrum protein, creatin, crcalinin, in 4 instances acetylcholi- 
nesterase, etc,). Tlie diagnosis was in every case cstahlislied ivitli 
reasonable ccrtaint 3 % the most outstanding general characters 
being the following; 

1. TJie predilection of the disease for the cranial muscles and 
the general craniocaiidal development. In case 9, where the symp- 
toms were first noticed from tlie cxlremilies, the most outstand- 
ing symptoms were nevertheless to the observed from the cranial 
system. 


2. The condition is always best in the morning, turning worse 
towards the afternoon. An apparent exception was also liere reiire- 
sented by case 9 who had some rather curious difficulties in frcLl- 
ting started in the morning, hut wlicn she had hcen up and about 
or a quarter of an hour the condition was all right and the real 
aggravation took place also here in the afternoon. 

^ Prostigmin, of course, made tbc clyspliagia disappear. 
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3. The most characteristic feature that if one group of muscles 
gets exhausted the myasthenia does appear also elsewhere in the 
muscles, most so of course in the cranial system. Wlien, for exam- 
ple, case 1 1 had not got her prostigmin she could swallow, although 
with difficulties, if she did rest completely in bed but not if she was 
up and about. 

4. The myastenic reaction to electric stimulation is of course 
not specific for myasthenia but yet rather characteristic. On the 
other hand a negative reaction does not exclude the presence of 
myasthenia: if, for example, ptosis or dysphagia should be the 
only symptom to be noted it is obvious that a negative myasthe- 
nic reaction, as tested on a muscle of the arm or the hand, means 
nothing. 

5. The striking improvement to be achieved by prostigmin. 
It may be admitted that certain other bulbar syndromes, as de- 
scribed recently by Pichler (1943) and repeatedly observed. by 
ourselves, may be favourably influenced bj' the administration of 
prostigmin but the striking disappearance of the sjnnptoms to be 
noted in myasthenia seems unparalleled. 

6. It is very characteristic that certain factors (except exhaus- 
tion itself) are liable to make the myasthenia more severe. Such 
factors are cold, emotions, to a certain degree hunger and finally 
the menstrual rhythm. With regard to cold it "was interesting to 
note that in most cases of the present material the history had its 
onset in the winter or the early spring, although exceptions from 
this rule were to he found. With regard to the menstrual rh 3 'thm 
(most cases of myasthenia are females — in this material 8 out of 
11) it \vas repeatedly to be registered, wdicn only asked for, that 
the symptoms w’-ere much more severe during the Aveek preceding 
the menstruation and less severe during the Aveek following the 
menstruation. In case (6) the symptoms did improve consider- 
ably during pregnancy, an observation which has been made by 
various authors although exceptions from this rule may occur. 

With regard to the cardiovascular system the analysis was 
not so complete as desired since our attention Avas not focussed on 
the matter until 1936 and since at least tAvo of the present cases 
(cases 5 and 7) Avere not seen by m 5 >'self. Thus, no infonnation 
about the history from cardiac point of vieAv Avas to be obtained 



CARDlOVASCULAn OBSERVATIONS IN MYASTHENIA GRAVIS AND ETC. ol9 

in case (5) and case (7) and no electrocardiogram was taken to the 
records in the eases (2), (5) and (7). In certain instances the con- 
dition of the patient or lier denial of further investigations limited 
the observations availalde. The mentioned sources of error are 
apt to reduce the positive observations to be ascertained. Witli 
tliese reservations, the material did present the following dales. 

1. , Cardiac symptoms in the history were denied by case (3), 
case (6) and case (10), not asked for in case (5) and case (7) and 
present in the other 6 cases; Age, obesity and hypertension make 
it reasonable to discard case (1). and llie dyspnoea and cardiac 
oppression on slight effort in case (II) may or may not be ascribed, 
to tlie h 5 ’-pcrlension, which however in this case was very moderate. 
In tlie cases (2), (4), (8) dyspnoea and tachycardia were noticed 
on slight effort, in case (9) premature beats bad liccn registered, 
and in case (4) and case (8) cardiac pains were to be noted, elicited 
by effort or (in case 4) by the severity of the disease itself. tVilb 
regard to case (4) it should lie strc.ssed that (he cardiac, disturb- 
ances, did represent the first symptom of the liislory. that they 
were observed fortlmtb, and that they were relieved by proslig- 
inin. 


2. The heart rate was more or less accelerated in all instances, 
with the exception possibly of case (7). The tacliycardia was as 
a rule more pronounced in the verj' severe cases, such ns case (2) 
and case (4), occasionally however also in other instances (for 
example case 9). A moderate tacliycardia might J)c considerably 
increased by slight effort (e. g. case 4 wliere ilic lienrl rate of 86 in 
a girl of 22 increased to 120 upon 5 repeated sitting doAvns on her 
heels). Care was taken to avoid the source of error represented 
by ephedrin which was given to some of Die jialicnls for various 
periods. Another source of error might have been the metabolic 
rate, which is reported by several authors as being increased in 
myasthenia; as to the present material the metabolic rate was, 
when determined (5 cases), within normal limits, although one of 

tliese cases previously no doubt had presented an increased rate 
(case 9). 


3. The eleclrocardiogiam was taken lo Uic records in 8 on; 
the cases (2), (5) and (7) being tl.e cxceplions. It was normal 
case ( ). case (10) and case (11), will, the exception, bowev 
that a laevogram was present in case (1) and case (11), and that 
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orthostatic applanation of T in case (11) was less marked when 
prostigmin had been administered; in case (3) the electrocardio- 
gram was normal as well but since it was registered when recover}* 
had already taken place, conclusions based on this case seem 
hardly valid. In the remaining four cases, (4), (G), (8) and (9) a 
pathological electrocardiogram was to be registered. In case (4) 
the STgWas below the base line and T^and Tg small when symp- 
toms of coronary character were present; if prostigmin was 
given normalization occurred. Case (6) presented very small 
T’s and a certain depression of ST, but when she was improved 
in connection wnth pregnancy the electrocardiogram became nor- 
mal. Case (8) presented a depression of ST in connection with- 
effort. Case (9) had a depression of ST and pathological T’s, 
W'hich alteration was made worse by effort but relieved by pros- 
tigmin. 

4. The blood pressure was normal in all instances' but case (1) 
and case (11) who were hampered by a hypertension which reason- 
ably had nothing to do with the myasthenia. In case (2) the 
blood pressure went down to a low level in the terminal stage. 
An involvement of the peripheric vasomotor system was evidenced 
by the remarkable condition of the hands and fingers, as taken to 
the records particularly in the cases (4), (8) and (11): cold, clammy, 
still and pale or cyanotic (»as if immersed into cold water))) "when 
the myasthenia was present, warm, dry, of normal colour and 
motility after the injection of prostigmin. This observation, inci- 
dentally, made by us in 1936, was then utilized in our clinic for 
the treatment of acrocyanosis. 

5. The radiogram of the heart did in no case disclose any de- 
formation or dilatation; only, in the two cases with hypertension a 
moderate left-sided hypertrophy was to be registered. . On fluoro- 
scopy, however, it was repeatedly observed that the pulsations of 
the heart were rapid, anxious and of small amplitude in the myas- 
thenic stage; after the administration of prostigmin and the subse- 
quent relief of the myasthenic symptoms the pulsations obtained 
an entirely different character, comparatively slow, quiet and 
of enlarged amplitude. 

6. The heart was examined post mortem in only one case, (2). 
It was of normal size but of slack consistence. Histological analy- 
sis was, unfortunately, not performed. 
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B. Mijolonia. 

The following 8 cases were observed. The description is as 
a rule confined to the itenrs of the cardiovasculai system. 

Case /. Med. 12G142. Female, aged 36. Posiliv heredity. Atropliic 
type, cataract etc. of myotonia. Heart rale 48; wlicn she was operated 
upon for goiter in local anesthesia several years ago the pulse rate during 
the intervention increased to CO; the maximum ever attained wa.s 70, after 
an injection with adrenalin. Radioscopy: heart somewhat round, very 
pronounced pulsations. Blood pressure 100/60. Basal metaliolic rate 
— 15 %. Electrocardiogram: PQ = 0.22 sec., ORS = 0.07 sec.; laevolype. 
Chinidin was used as therapy in this case and found heller than chinin. 




Case I Bradycardia, pronounced T, PQ 0.21—0.22 sec. 


Co^c IJ on. 642/42. Man, aged 43. Dystrophia mvotonica Avilii cala 

™pmaUPQ - o'!' b' »' '>'>•■>■■1 "wmal. Elcclrocaniiograr 

Wo'JLm Ste legs 
avl.ethe, ,.e ...onga to 

pe«p.ralio„ o„ slightest movo.ont, ^lood pross.,..^ “lla^rrH 
•So — Acta med. scandinav. Vol. CXVI. 
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bolic rate + 97 % (incessant muscular fibrillations) Electrocardiogram 
normal, PQ = 0.16 sec. Venous pressure 11.5 cm. 

Case IV. Med. 374/43. Man, aged 28. Positive heredity. Typical syn- 
drome of dystrophia myotonica, the picture being hampered to some 
extent by a poliomyelitis of the legs since the age of 5. Heart rate 45. 
Blood pressure: 110/65, 95/60, 95/55 (is said to have been low for years). 
Electrocardiogram normal, PQ = 0.18. Basal metabolic rate — 16%. 
Chinidin was the best therapy^ 

CaseV. Med. 1052/43.' Female, aged 41. Positive heredity. Myotonia 
probably of dystrophic type. Heart: systolic murmur and accentuated 
second sound in left I III; accentuated Pij. Heart rate about SO. Blood 
pressure 135/90. Electrocardiogram: laevogram, FQ = 0.17. 

Case VI. Med. 1460/1943 and Ramlosa spaa 1943. Man, aged 32. 
Dystrophia myotonica with positive heredity (brother of case 1). Hearty 
rate 45. Radioscopy: heart normal. Electrocardiogram: strikingly high 
T, PQ = 0.20 in Lund, 0.22 in Ramlosa. Blood pressure 125/80, BMR = 
- 17 %. 

Case VII. Med. 1468/43. Man, aged 22. Son of case (5). Debility. 
Heart; systolic murmur, maximal at the base, accentuation of second 
sound in left I III. Heart rate 65 — 80. Blood pressure 125/85. Electro- 
cardiogram normal, PQ = 0.16. Fluoroscopy of heart normal. 





J 


Case VIII a. Electrocardiogram, deriv. Ill, when resting 
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Cas- VIU. Ramlosa spaa 19-13. Female, aged 31. Positive hereddj^ 
(sister of case I and case VI). Typical dystrophia myotonica. Thyroid 
slightly enlarged. Basal melabolic rale — 6. Heart rate 72. Radioscopy: 
heart normal, rather pronounced pulsalions. Blood pressure 130/90. 
Electrocardiogram; certain laevogram. T 2 and T 4 very pronounced. 
PQ „ 0 21 sec. No visible orthostatic alterations but after effort (stair- 
running) there appeared on one occasion a remarkable series of premature 
beats. 

Briefly summarizing the various observations it may lie said 
that 

1. In no case were tliere any cardiac disturbances to be noted 
in the history. 

2. The bcart rate was in 4 out of 8 cases below 50, In. one case 
(3) there was on the other liand tacliycardia togellicr willi a rather 
enigmatic increase of the metabolic rate. In the other 4 cases 
wliere this rate was determined it was decidedly decreased. 

3. The electrocardiogi-am revealed a patliological prolonga- 
tion of the atrioventricular conduction time in 3 cases out of 8; 
in two out of these three cases the pulse rate was .slow, in the third 
is was normal. Electrocardiogram after effort was delermincfl 
only in one case which, then, did present a series of premature. 
beats. 

4. Radioscopy of the heart failed to disclose anything abnor- 
mal. Tlie pulsations were often recorded as particularly strong, 
slow and pronounced. 


Comment and discussion. 


1 . 


The occurrence oj cardiovascular symploms in mijaslhcnia. 


The material here presented will obviously substantiate the 
anticipation of solitary earlier authors that sjanploms from the 
cardiovascular system may be encountered in myasthenia gravis. 
Wien Taquini, Cook and Schwab, belonging to a most distin- 
guished school of medical research and presenting a very care- 
fully examined material, nevertheless maintain a conlrmy opi- 
nion, two things will have to be remembered. Firstly, positive evi- 
dence IS generally of more conclusive character than neaalive 
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o])servations. Secondly, an analysis of the Boston material is liable 
to impair the conclusions of the authors in question. Thus, some 
of their cases did present a more or less pronounced tachycardia, 
.the heart rate being 80 or more in at least four cases (1, 5^ 6, 7), 
if the instances above 50 years of age are ruled out. Further it was 
mentioned about at least three cases (4, 8, 12) that symptoms 
such as palpitations, dyspnoea at night, feeling that the heart was 
stopping had been noted in the history (cfr for example case 8, a 
man aged 22: »he had palpitations shortly after the onset of his 
myasthenia and tachycardia with the least excitement, hut he 
has no cardiac symptoms now)>). In m}" owm material the venous 
pressure wms not increased when registered, hut in the Boston' 
material it wms sometimes higher than normal (cfr case 11 with a 
pressure of 17 cm of water). The authors mention that tlie exami- 
nation and tests only were performed w-hen all of the symptoms of 
myasthenia had appeared but in case (3) it is stated that i^exam- 
ination, during the remission (italics mine), shoAved no cardiac ab- 
normality)). Considering on the one hand these objections against 
the otherwise careful and valuable contribution of the Boston 
authors, on the other hand the positive evidence to be derived 
from my owm material as avcH as from the other authors men- 
tioned, the following conclusions seem warranted: 

1. The cardiovascular system may present abnormalities in 
myasthenia gravis, although such is obviously not alwmys the case. 

2. These symptoms are not necessarily related to the severity 
of the case (cfr my owm case 9) and may even represent the first 
symptom of the disease (cfr case 4). ^ As a rule, how'ever, the 
cardiovascular symptoms seem to parallel the general muscular 
symptoms of myasthenia. 

3. The symptoms may be represented in the history by 
dyspnoea and tachycardia, spontaneously or in connection with 


1 Everybody familiar with myasthenia gravis is aware of the fact that the 
disorder may be confined to a local muscular system for quite a long time; this 
system may be the striated muscles (for example diplopia) or the visceral 
muscles (for example the urinary bladder as in my own case 10; cfr Markeloff). 
The question may be raised whether perhaps the cardiac symptoms in case 4 might 
have been due to another disorder of the heart and accordingly have nothing 
to do w'ith the myasthenia. On the one hand, how'cver, no such disorder was 
to be elicited, on the other hand there was in the following evolution a close 
relationship between the general myasthenic symptoms and the he.art sjnnp- 
toms; this goes also with regard to the prostiginin response. 
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remarked, however, that even in myasthenic cases with a long 
history no watch-glass nails seem to be induced. 

3. The enlargement of thymus, as noted repeatedly in myas- 
thenia gravis (cfr below) might perhaps be able mechanically to 
influence the nervous supply of the heart. This possibility, how- 
ever, is very theoretical. In my own case (2) a pronounced tachy- 
cardia was to be observed and this case did present an enlarged 
thymus, but at least as far as the roentgenological evidence goes 
no other case in the present material did present such a thymus. 
It is moreover difficult to imagine how a moderately enlarged 
thjmus could be responsible for such symptoms as f. ex. coro- 
nary pains. 

4. The involvement of the heart itself in the myasthenia is a 
possibility which has to be considered for the following reasons: 

a) The same histological alterations may be noted in the muscle 
of the heart as in the muscles of the skeleton (fragmentation of 
fibers, ))lymphocytic» infiltrations). 

b) It has been maintained that myasthenia may engage visce- 
ral muscles, such as those of the bladder or the ciliary and pu- 
pillary muscles of the eye (for references see Markeloff and Foxe); 
my own case 10 did exemplify the same matter (easily exhausted 
vesical musculature and accommodation of the eyes). If however 
such occasionally is the case it has to be remembered that the 
myocardial tissue is anatomically more closely related to the striat- 
ed musculature than to the msceral muscles. . 

c) Althouh the cardiovascular symptoms when present in 
myasthenia often parallel the involvement of the striated mus- 
culature this is not necessarily the case. In case (4) cardiac symp- 
toms appeared early in the history, when no definite myasthenia 
was as yet established and in case (9) pronounced cardiac symp- 
toms including electrocardiographic changes were present also 
when the general myasthenic symptoms were moderate and no 
cyanosis or impaired respiration was to be registered. 

Briefly summarizing it may be concluded that the cardiovas- 
cular s^anptoms to be noted in certain cases .of myasthenia — 
tachycardia, cardiac pains, fluoroscopic and electrocardiographic 
phenomena, etc. — may be ascribed to two different factors, 
operating together in some -instances and possibly as solitary 
causes in others; on the one hand the conditions induced by the 
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myasthenia of the striated musculature (anoxemia, possibly im- 
paired venous onflow to the heart), on the other liand. an involve- 
ment of the heart itself. It seems reasonable to assume that the 
first mentioned factor generally is the more important but it 
eannot be excluded that the second factor under circumstances 
may be at work. It may be added that the peculiar character of 
the cardiac contractions as studied by fluoroscopy, although 
possibly due to extracardial factors, yet conferred a general im- 
pression of a primary condition of the heart. Moreover, the extra- 
cardial factors arc present in every severe case of myasthenia but 
cardiac sjmiptoms arc not. Finally it should be remembered that 
the heart, being derived from the cervical segments embryologic- 
ally, represents a muscle which belongs to the same rostral region 
for which the myasthenia has a so decided predilection, llial not 
every case of myasthenia does present cardiovascular sjmiptoms 
may he due on the one hand to tlie general variabilily of the 
syndrome (one muscle being more, engaged in one case, another 
in another case), on the other hand to the fact that the heart, 
although a diligent mechanism, nevertheless has its refractory 
period in which recovery may take place. On the other hand the. 
question may well be raised whether the myasthenia occasionally 
may be confined to the heart. It is well known that the disorder 
at least temporarily may be limited to one group of muscles (for 
example the oculomotor system or the. muscles of tlie throat). 
The large oxygen consumption of the heart when comjiared with 
other muscles unll seem to favour its involvement in a disorder 
vheie exhaustion is about. As a matter of fact the cardiac s\nnp- 
toms introduced the myasthenia in case (4) of the present material. 
It seems entirely po.ssible that certain enigmalic cardiac fatali- 
ties may be due to myasthenia. 


3. The nature of the cardiac inuolmncnt in niijasihenia. 

In a previous paper we have maintained llie opinion 11, al ihc 
cssenlwl pathopliysioiogical mechanism in myasliicnia is renre- 
sented l)y a disorder of tlic ncmomuscular transmission at tlie 
™i.plates The acetylcholin liherated hy l|,c nervous impulse 
IS too readily destroyed hy tl,e esterase activity of 11, e i.lood .„ 
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a rule probably because the amount of acetylcholin is too small \ 
The effect of prostigmin is to depress the esterase activity, hence 
preventing a too rapid destruction of the acetylcholin. Similar 
opinions have been expressed by other authors (for references 
see Meredith 1941 and Pichler 1943), and although several ques- 
tions in this connection remain to be answered the aspect just men- 
tioned may serve as a- working hypothesis. The conclusion should 
be that there is in myasthenia a deficiency of the svagus stuffs, 
acetylcholin. Applied to the heart it would mean that we have a 
deficiency heart of a special character. This is entirely compatible 
with the tachycardia so often to be noted in myasthenia and tallies 
well with the effect of prostigmin upon the cardiac activities 
(retardation of rate, prolongation of atrioventricular conduction 
time etc.; cfr. Ask-Up mark 1941). ^ With regard to the coronary 
system difficulties are to be encountered since it is generally 
assumed that cholinergic impulses are liable to constrict the 
coronary arteries, a conception recently substantiated by certain 
experimental observations in dogs: daily injections of large doses 
of acetylcholin were followed by fatal coronary artery and myo- 
cardial damage (Hall, 1939). In myasthenia, where a deficient 
amount of acetylcholin should be present, cardiac pains of co- 
ronary character will nevertheless be relieved by prostigmin. 
Tliis may depend 1. upon the elimination of extracardiac causes 
of deficient oxygen supply (vide supra); 2. upon the amphotrope 
effect which may be noted with prostigmin (cfr Ask-Upmark 1941 
and Liischer 1940); 3. upon a change in . the metabolism of the 
tissues (cfr Ask-Upmark 1941). ® 

There are certain topics, which should be remembered in this 
connection. It is well known that potassium is apt to improve the 
condition in myasthenia as it is believed by stimulation of the 
liberation of acetyl-cholin (Russell and Stedman 1936). Potassium 

^ An analysis of this matter will be found in Ask-Upmark 2. That the es- 
terase should be increased is another possibility which perhaps occasionally 
may occur but as a rule does not occur (cfr the- investigation of Faber about 
the close relationship between serum albumin and cholinesterase). 

- It has repeatedly been observed that the oculocardiac reflex should be 
depressed in myasthenia (Foxe, Salmon a. o.) which perhaps may support the 
apprehension of a »vagus deficiency#. 

* That the effect should be confined to the first mentioned factor seems 
unlikely since certain instances of coronary insufficiency (without myasthenia) 
are liable to benefit from the use of prostigmin (Ask-Upmark, Citron). 
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is also with regard to the heart cholinergic and it is interesting to 
note that the first conception of a humoral transmission of nerve 
impulses is said to be represented by the observation of Howell of 
increased potassium level iii the fluid perfusing an isolated mamma- 
lian heart during vagus stimulation (Best and Taylor 1937; see also 
Thomsen 1939). Cumings (1939) analysed the potassium content 
in various muscle disorders and found a low potassium level in tlie 
muscles in myotonia and a high potassium level in the muscles 
of myasthenia; prostigmin produced a rise in the potassium level 
in muscles in myotonia and a fall in potassium in myasthenic musc- 
les, Wliether corresponding changes are to be found in the heart we 
do not Ipiow, but considering the evidence already mentioned it 
seems entirely possible that this topie may be of importance. 

Kalk and Briihl (1943) made an investigation about the tole- 
rance of the body in various disorders to oxygen deficiency. It was 
found that if a person with normal or decreased tolerance to defi- 
cient oxygen supply was given acctyl-cholin the tolerance was 
more than doubled. The authors maintain that vagus stimulation, 
as established by acetyl-cholin, makes a man able to do with less 
oxygen. If there is a deficiency of acctyl-cholin as assumed in 
myasthenia, this would mean, if the conclusion might be converted, 
that such an organism is particularly susceptible to oxygen defi- 
ciency. Since the oxygen need of the heart is more than 5. times 
as great as that of striated muscles it is obvious that in such an 
organism particularly the heart is liable to suffer. It should also 
be observed that a certain oxygen deficiency really may be present 
in myasthenia, owing to the involvement in several cases of the. 
respiratory muscles. 

It is perfectly obvious that even provided tliat the. h^^pothesis 
about a deficient acctyl-cholin mechanism will be confirmed, the 
pathogenesis of myasthenia will have to be investigated also 
along other lines. The presence of an endocrine factor seems to be 
substantiated by tlie enlargement of thjmuis (as registered post 
mortem in even as much as 50 % of the cases), by tlie alleged coinci- 
dence between myasthenia and thjTcotoxicosis (not to be confirm- 
ed by the present material) and by the relationships with the gona- 
dian events: the predilection for women in their mature age, the 
aggravation of the symptoms before the onset of the menstrua- 
tion and the improvement which repeatedly (although not always, 
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cfr Tabachnich 1938) lias been registered in connection -svith preg- 
nancy. ^ The disturbance of the creatin metabolism, to be observed 
in myasthenia has been connected with a disorder of the anterior 
pituitary system (Verzar, quoted by Meredith 1941). The multi- 
plicity of the glands involved makes it reasonable to think of the 
pituitary system as connecting link and this aspect does not need 
to be impaired by the improvements allegedly to be achieved by 
thymectomy when the thymus is enlarged (the operation was in- 
troduced by Sauerbruch and has now been performed at least in 
13 cases, as mentioned by Me Eachern in a recent communication 
1943). At least from theoretical point of view it would be instruc- 
tive to observe the effect of a pituitary implantation in myasthe- 
nia gravis, although of course no lasting effect if any is to be expect- 
ed. On the whole the tlierapy in myasthenia has to be very criti- 
cally scrutinized, since an alleged improvement may be due to a 
spontaneous remission, so characteristic for the disease. This goes 
also, as far as we can see, for the thymectomies but of course not 
for the momentary efficiency of prostigmin. We have made diffe- 
rent attempts to prolong the effect of injected prostigmin (adding 
adrenalin or zinc-protamin) but no convincing results have been 
achieved. It might be worth Avhile to try an inoculation of prostig- 
min in tablets, thus along the same lines as with the replacement 
therapy in Addison’s disease. 

Besides of the endocrine factor the central nervous system has 
to be considered. Although myasthenia according to current opinion 
is probably localized to the periphery, reasonably the myo-neural 
junctions, there is a certain evidence suggesting a possible connec- 
tion with the central nervous system. Thus, myasthenia has 
repeatedly been reported in connection with encephalitis (for refe- 
rences see Gronberg-Stenstrdm 1929, Curschmann 1935, Salmon 
1935, Meredith 1941; in my own material case (3) may or may not 
have been induced by encephalitis). In this regard, however, criti- 
cism is no doubt necessitated. In several instances of myasthenia 
no histological changes whatsoever are to be encountered in the 
brain. When such changes are met with the question may be raised 

^ Willi regard to this behaviour during prcgnacy the possibility is of course 
always to be considered that the fetus is producing the substance which the 
inotlicr is lacking (cfr the improvement of diabetes during pregnancy). The 
improvement, however, may appear already early in the course of pregnancy 
(see case 6). 
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whether they are of encepiialitic cliaracter: the lymphoid infiltra- 
tions reported by Meredith in the perivascular spaces of medulla 
oblongata or by Zajewloschin (1933) in the hypothalamic region 
may just as well be secondary to the myasthenia, representing 
structures similar to those encountered in the muscles, remarkable 
but enigmatic. In such cases, on the other hand, where no post 
mortem examination has taken place the diagnosis encephalitis 
sometimes seems to be based on slender evidence only; if for exam- 
ple a transitory diplopia is to be noted in the histoiy'’ this ,.henome- 
non ma 3 >' just as well be due to other affections as to encephalitis; 
it may even have been tlie first symptom of the mj^asthenia itself. 
In instances, finall}^ where the diagnosis cnccplialitis seems to be 
estalilished without reasonable doubt (with pleocytosis in the spinal 
fluid, etc. the diagnosis m^msthenia has to bo scrutinized, since 
obviousty a general asthenia with flaccid muscular tonus docs not 
imply the presence of mj^asthenia, not even so if the electric reac- 
tion should be »myasthenic)>. AVith all those reservations it may be 
admitted that an involveinentof the central nervous .sj'stcm at least 
occasionally ma}’' appear in mi'asthenia. \A9iether the mj'asthcnia 
in some way or another may be related to functional occurrences in 
the nervous .sj^sleni (for example a reduced scranial outflow)') we 
do not know. The importance of the diencephalic region ns a 
parasympathetic centre as well as a regulator of muscular tonus 
(efr narcolepsy") is to be remembered in this connection. It has 
been pointed out (i>y Mosso, quoted by Markeloff) that individuals 
exhausted by mental work are apt to present a muscular condition 
similar to myasthenia. 


4. Dystrophia myoionica. 


The clinical contrast between myotonia and myasthenia was 
realized already by Knoblaucli (quoted by Markeloff) and Buzzard 
(1906). The pharmacological contrast was stressed by Kennedy 
and Wblf (1937): prostigmin and ephedrin benefit myasthenia but 
render the myotonic condition worse, whilst the converse goes for 
quinin. A glandular antagonism was also to be oliscrved since 
for example exophthalmic goiter occasionally is said to be accom- 


^ is obvious Uval the pcrivasciil.ar infiUralioiis, 
Uienia, may induce a certain pleocytosis as aycU. 


when present in inyas- 
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panied by a myasthenic condition Svliereas the metabolic rate 
frequently is lowered in myotonia; this observation, incidentally, 
was confirmed by the present material, although no improvement 
was attained by the administration of thyroid. Tnsulin is said to 
exaggerate myotonia but to improve myasthenia. Other details 
are to be had in the paper of Kennedy and Wolf. 

With regard to the pathophysiology the current conception is 
that myasthenia is due to a disorder of the myoneural junction: 
as mentioned above a disproportion is to be assumed between the 
acetyl-cholin, liberated by the nervous impulse and the cholin- 
esterase to the effect that the acetylcholin becomes too readily 
destroyed. Myotonia on the other hand should represent the book- 
ing glass» condition: acetylcholin is allowed to operate too long at 
the myoneural junctions, quinin being effective through its inhibi- 
tion of acetylcholin. This aspect, maintained by Kennedy and 
Wolf in the study repeatedly quoted, seems as a matter of fact 
very appealing. Am interesting application of this conception has 
recently been found by Feldberg (Cambridge) and Fessard (Paiis)h 
who studied the electric organ of the torpedo fish. This organ is 
built up of plates ftwhich arc nothing but modified and exaggerated 
motor end plates lacking their muscle fibres which have degenerat- 
ed during the period of embryonic growth*) . , , The organ is con- 
nected with the central nervous system by large jicrvcs, and impul- 
ses passing down these nerves lead' to a simultaneous discharge of 
all plates producing an electric shock. Feldberg and Fessard Avere 
able to demonstrate the release of acetylcholin from the organ 
during stimulation of its nerves; moreover, if acetylcholin was in- 
jected arterially into the perfused electric organ it produced its 
electric effect. This beautiful substantiation of the chemical trans- 
mission of nervous impulses (Avhich is said to have been anticipated 
by Elliott some 30 years ago) represents additional evidence for the 
importance of comparative anatomy and phy'’siology for the inter- 
pretation of . phenomena in clinical medicine (efr Ask-Upmark 
1938). 

As to the cardiovascular symptoms of the present material two 
observations seem to be particularly instructive: the bradymardia 
in 4 cases and the prolongation of the atrioventricular conduction 

^ Quoted by the Monthly Science News, June 1943, edited by the Bvilish 
Council, Stockholm. 
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lime in 3 cases. Both these symptoms may as a matter of fact be 
ascribed to an abundant effect of the »vagus sulistanco), acctyl- 
cliolin. The contrast to the tachycardia in myasthenia gravis is 
striking and it may also be mentioned tliat liradycardia and 
prolongation of the PQ may be induced in myasthenia by pros- 
tiginin. It will thus appear as if the antagonism between myasthe- 
nia and myotonia would refer also to the condition of the heart. 
Since no extracardial factors (such as disturbed ventilation, etc.) 
can be assumed to operate upon the heart in myotonia this contrast 
constitutes in itself another evidence for the possibility of a direct 
involvement of the heart in myasthenia gravis. 


Summary and conclusions. 


1. Tlie condition of the cardiovascular system was studied in 
11 cases of myasthenia gravis and 8 cases of dystrophia myoto- 
nica. Earlier observations on this subject are revicAved. 

2. In myasthenia gravis cardiac disturbances may be reported 
in the history: palpitations, tachycardia, cardiac oppression, and' 
pains of coronary character. These symptoms arc not necessarily 
related to the severity of the case. 

3. Bedside analysis of myasthenia gravis showed tachj^cardia, 
as a rule normal blood pressure, in advanced cases acrocyanosis 
and clamminess of the hands. Fluoroscopy revealed rapid pulsa- 
tions of small amplitude, converted by prostigmin into slow pulsa- 
tions Avith large amplitude. Electrocardiography aa-us normal in 
several cases, in other instances a depression of the ST and patho- 
logical T’s may be noted, Avhich changes got Avorse by Avork but 
Avere relieved by prostigmin. 


4. In the dystrophia myotonica material the cardiac history 
Avas negative. In 4 out of 8 cases bradycardia Avas to be noted, in 3 
out of 8 cases a pathologically prolonged atrioA^entricular conduc- 


tion time. One case shoAved tachycardia. One case shoAved a bout 
of premature beats after effort. 

5. The cardiac symptoms in myasthenia may be ascribed on the 
one hand to the conditions induced by the myasthenia of the 
striated muscles (the impaired venous circulation and the deficient 
.respiration with resulting anoxemia), on tlie other hand to a direct 
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involvement of the heart itself. The symptoms will be instanta- 
neously relieved by prostigmin. 

6. The nature of the cardiac involvement in myasthenia gravis 

is discussed. Author arrives to the conclusion that in as much as 
the heart is engaged we have to do with a deficiency of the wagus 
stuff)), acetyl-cholin. Additional factors in the pathogenesis of 
myasthenia are briefly recollected. It is suggested to try inocula- 
tion of prostigmin in tablets. The removal of thymus should he 
encouraged until more evidence has been assembled. 

7. The tachycardia in mjmsthenia contrasts to the bradycar- 
dia and the prolonged PQ to be observed in myotonia. The clinical, 
pharmacological and pathophysiological contrast between myasthe- 
nia and myotonia may hence also include the behaviour of the 
heart. 
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Alls der medizinischen Abteilung des stadtisclien Krankenhauses Kivela 

zu Helsinki 

Damaliger Vorstand: Prof. Dr. William Kerppola. 


Die Atropinbehandlung des Folgezustandes der 
Encephalitis epidemica. 

Von 

ILMARI VARTIAINEN. 

(Bci der Redaktion am 15. November 1943 cingcgangen). 


Einleitung und friihere Untersuchungen. 

Nachdem die epidemische Enzephalitis (Economo, 1917) sicli 
in den Nachkriegsjaliren pandemisch fast iiber die ganze Erde 
verbreitet hatte, wurde die Behandlung des Folgezustandes, der 
sich friiber oder spater danach entwickeln kann, bald zu einer 
grossen Frage, deren Losung wegen der enormen Verbreitung der 
Krankheit (Stern, 1922) und des grossen Elendes der von dem 
Siechtum Befallenen immer wichtiger wurde. 

Die ersten zur Behandlung des Folgezustandes herangezoge- 
nen Mittel waren das Atropin und die nahe damit venvandten 
Alkaloide (Stern, 1922, Szyszka, 1923). Die gebrauchten Dosen 
waren indessen niedrig (Szyszka 2 — 4.5 mg pro Tag) und hielten 
sich im allgemeinen innerhalb der Grenzen der offiziellen Maximal- 
dosen. Es wurde eine leichte Wirkung auf den Speichelfluss, die 
Rigiditat und den Tremor erzielt, die jedoch im Verlauf von zwei 
Wochen voriiberzugehen begann. 

Die Beobachtung Bremers (1925), dass das Blutserum der an 
dem Folgezustand der Enzephalitis leidenden Patienten (bei 3 
von 6 Patienten) ein starkeres Bindungsvermogen fiir Atropin 
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ailfwies, und dass zwei Patienteii auch Jdiniscli erne grossere Atro- 
pintoleranz als Gesujide zu haben scbienen, fiilirte ini Hirsauer 
Sanatorium zu einer neuen Behandlungsmelhode dev Kvanldicit 
mit grossen Atropindosen, die die von den versciiiedenen Pliaxma- 
Jvopoen vorgesebriebenen Maximaidosen bedeiitend uberslicgen. 
Die ersteri mil der Bebandlungsmeibodc geinacbten Erfalirungen 
warden von Kleemann (1929) und Rocmer (1931) verbffcnUiclit. 

Kleemann and Roemcr bcdienlen sicb einer J^-prozenligen 
Atropinsulfatlbsung. Das Verfaliren ist folgcndcs. Die Arznei 
wird den Kranicen dreiinal taglicli iropfcnwcisc verabreiebt. In- 
dem man mit einem Tropfen beginnt, wird die Dosis in Zwiseben- 
vaumen von einigen Tagcn allmablicb vcrgvdssert, his keine dcul- 
Jiche Abnabme der Symptonie mebr stattfindet. Hiernacli wird 
die Dosis solange vennindert, bis die Krankbeitssymptome wiedcr 
starker zu werden anfangen. Auf dicse Weise, durcb Vergrdsscrn 
und Verkleinern der Dosis, versuebt man die optimalc Dosis fiir 
den jeweiligen Patienten licrauszufinden, wonacb man die Be- 
bandlung durcli eine Verabreiebung von Alropin in TaWellcn 
fortsetzen kann, um die Zersetzung in der Lbsung zu vermciden. 
Kleemann envalmt die Beliandlung von 37 Patienten mit Tages- 
dosen von 6—78 mg, meistens jedocb unter 21 mg. In der ersten 
Publikation Roemers ist die Anzabl der Failc auf 104 gestiegen 
und aucb die Dosiening offcnliar holier, namlicJi 

ill 30 Fallen bis zu 15 mg jiro Tag 

1' 'lO j> i> » 30 » » 

n 14 « >' » 45 !> i> It 

“ill S' )> 1) GO » i> 

» 3 » fiber GO » » » 

Nacb Roemer kann man mitlcls der Atropinbcbandlung die 
Symptome des Folgczustandes der Enzepbalitis oft vollstiindig odcr 
fast vollstandig beseitigen. Von seinen 10-1 Patienten, von denen 
vor der Bebandlung 95 arbeitsunfabig und 9 teilweise arbeitsfaliia 
waren, waren nacb der Bebandlung nur 22 arbeitsunfaliig, 19 teilt 
weise und 57 voJlig arbeitsfabig. Am starksten wirkte die Beliand- 
lung auf den Spciclielfluss, die Pro- und Retropulsion sowic die 
Kau- und Scblingsclnvierigkeiten ein. 

Die Bebandlung des Folgezustandes der Encephalitis cpidemica 
mit grossen Atropindosen eriangte nacb den Publikationen Klec- 

36 jicla mcd. scandinav. Vol. CXVI, 



ILMARl VARTIAINEN. 


538 

maniis und Roemers eine grosse Verbreitung und ernmtigende 
Mitteilungen von mehr oder weniger grossen Erfolgen veroffent- 
lichten Stemplinger (1930, 24 Patienten, Tagesdosen 7.5—15 mg), 
Lewenstein (1931, 30 Patienten, 7—20 mg), Fattovich (1931), 
Schenk (1931, 10 Patienten, 4—16 mg), Braune (1931, 13 Falle, 

2 — 25 mg), Hess (1931), Krahl (1931, 1 Fall), Muntner (1931, 
Dosen 2—7.5 mg), Cohn (1932, 11 Falle), Teenstra und Visser 
(1932), Lisak (1932, 16 Falle, 4.5—12 mg), Ehrenberg (1932, 5 
Falle, 9 — 46.5 mg), Basse (1932, 130 Falle, durchschn. Tagesdosis 
20 — 30 mg, vgl. auch Fleck, 1933), Flinker (1932, 2 Falle, 13 — 18 
mg), Kinberg (1933, 6 Falle, 4.5—19.5 mg), Augustin (1933, 1 Fall, 
11 mg), Pappenheim (1933, 3 Falle, 9 mg), Marinesco und Fagon 
(1934, 1936, iiber 200 Patienten, Tagesdosen bis zu 60 mg, am 
gewohnlichsten 10 — 15 mg), Koerien (1934, 1 Fall, 9 — 19 mg), 
Hagstrom (1934, ca 150 Falle, 9 — ^33 mg), Duthoit und Sence (1934, 
3 Falle, 12 — 25 mg), Golse (1934, 14 Falle, 5 — ^23 mg), Vartiainen 
(1935, 20 Falle, 4 — ^26 mg), Nielsen (1935, 16 Falle, 12 — 36 mg), 
Wuite (1935?, 22 Falle, 4.5—13.5 mg), Malmros (1936, 23 Falle, 

3 — 75 mg), Hall (1937, 58 Falle, Tagesdosen bis zu 54 mg, durch 
schn. 18.5 mg), Grewel (1938, 28 Falle, 3 — 40 mg), Jewett, Rosow 
und Pumpian-klindlin (1938, 38 Falle, 7.5 — 52.5 mg). 

Als Nebenwirkungen des Gebrauchs grosser Atropindosen, die 
Kleemann angeblich gar nicht gesehen hat, envahnt Roemer in 
59 Fallen Trockenheit des Mundes, in 46 Ubelkeit und Erbrechen, 
in 44 Schwindelgeftihl, in 12 Sclnvierigkeiten der Blasenentleerung, 
in 16 Herz- und Blutgefasstorungen, in 15 psychische Storungen 
und in 23 Fallen keine Nebenwirkungen. Siegmund (1935) fiihrt, 
auf . 6 Sektionen gestiitzt, die Bildung eines Megasigmoideums an. 
Die Kranken waren plotzlich an Reus oder akuter Magenex^veite- 
rung gestorben. Veranderungen der Motilitat des Magen-Darm- 
kanals stellte auch Brednow (1935) rontgenologisch nach einer 

4— w6chigen Verabreichung von 10 — 20 mg grossen Tagesdosen 
test. An sonstigen Nebenwirkungen werden erAvahnt: durch Aus- 
trocknung des Mundes bedingte Schlingbeschwerden, Darm- und 
Blasenstorungen (Muntner, 1931, Malmros, 1936), Appetitlosig- 
keit und Durchfalle (Marinesco und Fa^on, 1936), choreatische 
Bewegungen (Sahlgren, 1937), Psychosen (Grewel, 1938), Schwin- 
del, Verwirrung und Halluzinationen (Jewett, Rosow und Pum- 
pian-Mindlin, 1938) sowie Hyperthermie (Hall, 1937). 
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Beim plotzlichen Weglassen grosser Atropindosen wcrden als 
Abstinenzsymptome Obclkeit, Erbrechcn, Scliwindel, Schwitzen 
ujid SpeiGbelfluss angefuhrt (l^leemann, 1929, Basse, 1932, FImker. 
1932, Fleck, 1933, van der Meulen, 1933 and Kocnen, 1934). 

Ergebnisse der Atropinbehandlung in dem Krankenhaus Kivcld. 

Tab. I entlialt eine Zasammenfa.ssung iiber die Wirkungen 
grosser Atropindosen auf die Sjwplomc von 31 ani Folgezasland 
einer Enzephalitis leidenden haaptsaclilicli im Krankenliaii s 
Kivela bebandellen Palienten. Aasser 20 in der friihcren Publika- 
tion des Verfassers (Vartiainen, 1935) erwiilmten Fallen sind einige 
spater in besagtem Kranlccnhaas bchandeltc und einige Falle aiis 
der Privatpraxis des Verfassers einbe^'iffen. Die gebrauchten 
Tagesdosen schwanleten im allgcmeinen zwischen 4 und 20 mg 
Atropinsulfat. Die grosste verabreichte Tagesdosis beirag 26 mg, 


Tabelle I. 

Die Wirkungen grosser Atropindosen out die Symptoine von 31 Palienten 
mil Folgczusland der Encephalitis cpidemica 


Postenzepha! ilisches Sy mp to rn 

Vorkoin- 
incn des 
Syin- 
p loins 

Starke 

Wirkung 

Sehwache 

Wirluing 

Koine 

Wirkung 

Scliloflosigkcit 

G 

2 

2 

2 

Rigidilat 

25 

2 

17 

() 

Vorgebeugtc Hollung 

12 

n 

-1 

8 

Pro- und Relropulsion 

•i 

0 

1 

3 

Sparlichkcit und Triighcil der 





Bewegungen 

13 

1 

7 

5 

Meskenhatter Ausdruclv . . 

IS 

1 

7 

10 

Sprcchslorungcn 

M 

1 

5 

8 

Mikrogronhie 

1 

0 

1 

0 

Tremor 

2A 

3 

10 

1] 

Augenmuskelkrampfc 

7 

0 

4 

3 

Ticks 

1 

0 

0 


Bradyphrenie 

S 

0 

3 


Spcichelfluss 

13 

10 

3 

n 

Vermehrle Schweissekretion 

10 

G 

A 


Vermehrte Hautleltausschcidung 

18 

4 

14 

u 

A 

Darmstoruncen 

2 

1 



Schmerzen ... . 

4 

1 

1 

0 

2 
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die bei einer dor Patientinnen einen psychoscnailigen Zusiand 
liervorrief. Zu grossercn Doscn glaiil)te man niclii iibergehen zn 
konnen, wcil die Syniptome niclit mclir al)na]imen oder weii sich 
scliadlicbe Ncbemvirkungen einstcllten. 

Die Atropinbebandlung Avirklc in dcr Hauplsacbc und sclionin 
kleincii Dosen auf die ])ei den l)elreffendcn Palientcn vorkommen- 
den Sldningen dcr vegelaliven Funklioncn, inbesonderc auf die 
SekrcLionsanomalien. Die Wirkimg auf die Rigidiliitssymptomc 
war gcringer. Bei bypcikinclisflicn Zusirmdcn war das Ergcbnis 
im allgemeinen nocb unbedeiilender. 

Die Nelienwirkungen grosser Alrojnndosen gcben aiis Tab. II 
h error. 


Tabelle II. 


Die NcbouwirkunRCU Grosser Airopintloscu auf 31 nalieuleu mil I'olifcr.uslaiui 

cfer Encephaliiis cpidcmicn. 


Nebenwirkungcu 

Vorkom- 
mcn dcr 
Nc1)en- 
wirkung 

Starkc 

Kehen- 

wirkung 

Scinvache 

Xeben- 

wirkung 

Schlailosigkcit 

1 

0 

1 

Psychisclie Slorungcii 

3 

0 

3 

Lcscslbrungeii 

18 

10 

8 

Sinken dcr Saurewerte des Magens .... 

0 

*t 

mm 

Bcscjilcuniguiig dcr Mcrzliiligkcil 

12 

0 


UnrcgclmassigKCil des Pulses 

1 ) 

0 

■■ 

BUildruckslcigcriing 

3 

0 

3 

Erbrcdien 

() 

3 

3 

Obstipation 

8 

2 

0 

Blasonslorungen 

P 

2 

7 

Gcwiclitsabnabine 

2 

1 

1 

Storungen des Wasscrhaiisbalts 

2 

0 

2 

Amenorrboe 

2 

1 

1 


Ausserdem Irat bei alien Patienlen einc melir oderweniger starkc 
Austrocknung des Mundes ein, die gewobnlicbbeiforlgeselzlcrVcr- 
abreichung derselbcn Dosis abnabm. Bei einem Kranken musstc 
die Atropinbebandlung wegen Enllccrimgsscbwicrigkeilen der 
Harnblase aufgegcben werden. In der friiberen Publikation des 
Verfassers sind die Bebandlungsergebnisse von 11 Patienlen cin- 
gebender gescbildert warden. - ' - 
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Fleck (1933) lenkt die Aufmerksamkeit auf »die auffallende Sel- 
tenlieit der Todesfalle an Tuberkulose bci Enzephalitiskrankcm) 
(1: 197). Aus meiner friilieren Palientcngruppe sind 2 sp.atci an 
Lungentuberkulose gestorben. Ausserdcm ist 1 eincrBroncliopneu- 
monic, 1 ciner Art Hyper Lb cnnicanf all erlegen und 1 scbwerkran- 
ker sprecb- and bewegungsimfabiger Patient olme ersicbtlicbcn 
Grund eingegangcn. 

Mit der sog. biilgarisclien Kur ist im Kranlienbans Kivcla nicbt 
experimenticrt wordcn. 

Versuche zar Klarkgung des Mcchanismus dcr Airopinhchondliing. 

Beim Betraclilen dcr Resultale der Atropinbebandlung im 
Sclirifttum ricbtet sicli die Aufmerksamkeit auf die rclativ grosscn 
Verscbiedenbeiten, die die einzclnen Auloren z. B. binsicbllicli 
dcr Riickkelir dcr ArbeiLsfabigkeil vorbringen (vgl. Roe.mer, 
1931, Lewcnstein, 1931, HagsLrdm, 1934 und Varliainen, 1935). 
Ebenso liegen abwcicbende Angaben beispiclsAveise Liber den Ein- 
fluss der Atropinbebandlung auf den Tremor vor (vgl. Kleemann, 
1929 und Fleck, 1933). Ncben andercn Griinden liegl die Ursacbc 
fur die Erzielung verscbicdcnarliger Ergebnissc sicberlicb darin, 
dass sicb die Beurteilung dcr Ergebnissc in dcr Hauptsacbe auf 
subjektive Scbalzungen (des Arztcs odcr des Patienten) grundct. 
Dies deswegcn, we.il objektive, auf allc Patienten anwendbare 
Mctboden scbwer zu finden sind, 

Wuite hat zwar in seiner Disserlalion cinige Tremorregistrie- 
rungen vor und nacb dcr Bebandlung ausgcfiibrt und cine Ab- 
nahme oder das Aufbdren des Tremors fcstgesLellt. Yosbida and 
Imai (1934) baben den postenzeplialitiscben Rigor bei dem Ver- 
gleicb der Atropin- und Skopolaminwirkungcn rcgislricrt. 

In der friiberen Publikation bat dcr Verfasser erwabiit, dass 
die Wirkung der Atropinbebandlung auf den Tremor bei den Pali- 
enten gering war. Audi in sebweren Eallen stcllle sicb wobl oft 
eine gewisse Wirkung ein; aber nur in einem leiebten Falle vnirde 
mit Atropin cine merlcbare Wirkung zustandegebraebt. Als danacb 
ein Patient ins Kranlcenbaus kam, liei dem der Tremor durcb die 
Atropinbebandlung ganz zum Versebwinden gebraebt wurde. 
beseWoss der Verfasser, die Wirkungen der Atropinbebandlung auf 
en Tremor durcb Tremorregistrierungen zu untersueben. 
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Der in Frage stehende Patient war ein 42-jahriger Mann, der 1919 an 
einer leicliten Enzephalitis erkrankt war. ' 1922 begann der Patient im recli- 
ten Daumen zeitweise Zucknngen walirzunehmen, die im Laufe der Jahre 
starker -sTOrden und siclr iiber die ganze rechte obere Extremitat ausbreite- 
ten. Bei der Aufnahme ins Krankenhaus (27. 2. 36) bestand amrechten Arm 
ein kraftiger Scbiitteltremor, dessen Amplitude 7 — 10 cm betrug. Gleich- 
zehig war die Extremitat etwas rigid. Der Patient bot iiberdies leichtes 
Schwitze.. und Speichelfluss dar. 

Versuchsanordnung. Der Tremor wurde auf dem berussten 
Zylinder eines Kymographion mittels eines 30 cm langen Hebels 
registriert, dessen Acbse 10 cm von der zeichnenden Spitzc ent- 



'Abb. 1. Apparatur zur Tremorregistrierung. Der obere Hebei registriert die 
vertikalen der untere die horizontal en Tremorschlage. 

fernt lag. Der Kranke bielt einen Faden fest, der am Ende des lan- 
geren (20 cm) Hebelarms befestigt war. An dem kurzeren Hebel- 
arm war ein Gewicbt so angebracht, dass es sofort berabsank, werui 
die Fadenspannung nachliess m. a. W. wenn die Hand des Patien- 
ten nach oben stieg. Beim Bewegen der Hand nacb abwarts wie- 
denim hob sich die Zeichenspitze nach aufwarts. Auf diese Art 
wurden in der Vertikalrichtung erfolgende Ausschlage der Hand, 
im Verhaltnis 1: 2 verkleinert, registriert (Abb. 1). Bei dem gross- 
ten Teil der Versuche wurden gleichzeitig auch die in der Horizontal- 
richtung stattfindenden Ausschlage der Hand mittels eines ahn- 
lichen Hebels registriert. Der hieran befestigte Faden war jedoch 
rechtwinklig so uber eine kleine Rolle gefuhrt, dass sein Endteil in 
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Abb. 2. Trcmorkurvc ciner gesundcn Person. 


die horizontale Lagc geriel. Mit Hilfc ciner speziellen Zielvor- 
richtung war es deni Palicntcn ivalircnd des Vcrsuchcs moglich 
seine Hand an derselben Stcllc zu Imllcn, zu deren vcrscliicdcncn 
Seiten dcr Ausseblag erfolgte. 

Ein zu starker Trenior cignetc sicb niebt zur Regisiricrung. 
Die Amplitude musstc am liebsten imler 5 cm scin. 

Bci der Darstcllung der Rcsultatc sind regclmassig zwceks 
Raumersparnis nur die vcrlikalen Kurven venvendei ivordcn. 

Zur ErlcicbLerung des Verglcicbs gebc icb in Abb. 2 die von 
ciner gesunden Person gezeicbnelc Trcmorkurvc iviodcr. 

Wirkung einer Airopineitizcldosis. Zunaclisl wurdc die Wirkung 
einer einfacben Atropindosis auf den Kranken imtcrsucbt. Zwei 
Jabre zuvor ballc dcr Patient nus Yerseben bei Bcginn der 
Atropinbebandlung 3.75 mg Alropinsidfal aut cinmal erballcn. 
Der Patient gibt an, dass ihm dcr Mund austrocknete, Iriibe 
vor den Augen und der Kopf sclnver vnirde, und dass ihm 
scbwindelte. Der Sclwindcl ging voriiber, ivcnn er lag. Dcr 
reebte Ann kam ibm auffallend stcif vor. Er liallc sicb nicht 
erbroeben. 

Nacbdem er 9 Tagc frei von Atropin gcivcsen war, crhiclt der 
Patient am Versuebstage nacb 12-stundigem Fasten 2.5 mg Atro- 
pinsulfat (entspreebend 10 gtt der ^/ 2 -prozenligcnLdsuiig)in 100. 
cm® Wasser gclost. Diese Dosis, drcimal taglicb verabreicht, ge- 
niigte aufgrund der fruber gewonnenen Erfabrung, urn den Kran- 
ken dauernd tremorfrei zu crliallcn. Der Tremor des Palicntcn 
wurde anfangs viertelstundcnweise registriert. Glcicbzcitig wur- 
den Beobaebtungen liber das subjektivc und objektivc Befindcn 
des Kranken angestellt. Naebstebend die walirend dieses Versuebos 
gemaebten Beobaebtungen (Tab. IH und Abb. 3). 

Wie aus dem oben Dargestelltcn bervorgebt, geniigten 2.5 mg 
AtrppmsuKat, in einer Einzeldosis verabreicht, bei weitem niebt, 
urn den Tremor, auf den jedocb einc gewisse Wirkung ausgctibt 
wurde, zu beseitigen. Zeitlicb entfiei die Atropinwirkung auf den 
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Tabelle III. 


Wirkung cincr Alropiticinzclclosis. 


Zeit 

■ 

12.00 

Paticnl lial eincn mivchligcn Schiil- 
tcltrcmor in dcr rcchten Mand, die 
ziigleidi elwas rigid isl. Geringer 
Spcicliclfluss. Pulsfrcquciiz 95. 

Alropinsulfat 2.5 ing in 100 cni^ 
Wasser auf lecren Magcn. 

Die Tremorkurve (Abb. 3 ) weist 
die starken Ausschliige der Hand 
aus. Glciclizcitig sicht nmn. class 
die Hand schon zu Anfang oesVer- 
suches zu sinken beginnt (Kurve 
slcigl). Nach Vcrlauf von chva 
Min. ist die Hand so herabge- 
sunken, n'ass die Registricrung nieW 
mehr fortgesetzt werden kann. 

12.15 

N'iclils Bcsondcres. 

'.rremorkurve wie oben. 

12.30 

Loichlcs Scliwilzcn. liigcntuinliehes 
DrucUgcfulil am I<oi)f. 'rriil)C vnr 
den Augen. Puls 100. 

'i'rcmorkurvc wie oben. 

12.45 

Kopfdruck vcrnichrl. Tri'ihe vor don 
Augen. Sclvwiudcl. 

Tremorkurve wic oben. 

13.00 

Lippeir Irockcn. Koi)fdruck. 

Schwindcl. Puls 108. 

Tremorkurve wic oben. 

13.15 

Muud sliirkcr Irockcn. Kopfdruck 
vcrminderl. Olircnsauscn. Schwin- 
del wie oben. Augen werden rigid, 
Blick nacb dcr Seilc cr.schwcrl. 
Kein Nystagmus. Puls 120. 

Tremorkurve wic oben. 

13.30 

Rechtc Hand stark rigid. Sprachc 
sclnverfallig. Bcim Stclicii Scliwin- 
del. Lcgt sick nieder. Puls lOG. 

Tremorkurve wic oben. 

13.45 

Bcfinden gebesserl. Schlafrig. Kopf- 
druck sehr gering. Kcin Ohreii- 
sausen mchr. Rigiditiit und Tru- 
bung dcr Augen vermindert. Mund 
nach -svic vor trocken. Rigiditiit dcs 
rcchten Arms viei geringer. Puls 118. 

Tremorkurve wic oben. 

14.00 

Befinden weiter gebessert. Druck- 
gefiihl im Kopf verschwundcu. 
Schlafrig. Mund noch Irockcn, 

Sprache gebessert. Rechtcr Arm 
etwas rigider. 

In dcr Kurve geringc Abschwachung 
dcs Tremors. Hand sinkt rascli. 

t 

14.15 

Befinden weiter gebessert. Schlaf- 
rig. Mund weniger trocken. Sprachc 
gut. Rigiditat des Arms vermin- 
dert. Puls 96. 

Tremorkurve wie oben. 
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Zeit 

• 

14.30 

"Wie oben. 

Trcinorkurve wic oben. 

.... 

14.45 

Fault sicU jelzt nach seiner Mci- 
nung bes-ser aLs vor dcr Alropin- 
dosis. ScUlafrig. IMund Aveniger 
trocken. Bcini Bewegen des rccli- 
len Arms AYird im AI. biceps 
cin scUwaches ZaUnradjilianomcn 
cmpfuiulen. 

Tremor zniuiclisl rclnliv gclinde. 
Hand sinkl raseb, aber Pal. kann 
sic mcUrmals bis diebt an die An- 
fang.sslcllc heben. Kach \erlanf 
cincr Min. vermag er seine Mand 
niebt mebr nennenswcrl ?m crlie- 
bcn. Sie fiiiigl nllmiddicb an iminer 
sliirker zu zillcrn. sodass die Rc- 
gistricrung seblicsslicb unmdglich 
wild. 

15.00 

Wicoben. Puls 93. 

Tremor deullicb verslarkt. Vermag 
die Hand niebt ncnncnswerl nach 
aufwiirts zurackzufilliren. Kurve 
crinncrl an die nm 14.4.5 erhailene. 

15.15 

ScUUifrig. Auslroekming des Mun- 
dcsschr goring. Puls 92. 

Tremorknrvc wic oben. 

15.30 

Wic oben. RccUler Ann chvas rigid. 

Trcinorkurve wie oben. 

15.45 

Wie oben. 

Tremor clwis geringcr. Vermag 
bei Auffordcrnng die Hand etwas 
7,u heben. 

16.00 

Wie oben. Puls 85. 

Trcinorkurve wic oben. 

16.15 

Sclilafrig. Rigidiliil des Arines fas! 
verschwiindcn. Puls 80. 

Tremor wic oben. Vermag aber 
den Arm bei .Vutforderung niebt 
zu beben. 

16.45 

MaUlzeil. 


17.30 

Isl eUvas umbergegangen. Puls 11-2. 

'Ircmor vicllcicbl clwas geringcr 
als zu .Anfang. 

18.00 

EUvas made. FvlbH sicb besser als 
vor der Alropindosis. iMund niclil 
trocken. Augen nichl trllbc. Puls'llO. 

Trcinorkurve wic um 12.00. 

19.00 

Wie oben. 

Trcinorkurve wic oben. 

12.00 

Am folgenden Tage: . 

Nicht made, Speiclieinuss und Icich- 
tes Schwitzen. Sclwacheiu den Bci- 
non. Zittert starker. Puls 100. 

Tremorknrvc wic olien. 
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Abb. 3. Wirkung ciner Alropincinzeldosis. Die Zif[crn bcdeulen Angabcn 
der Tageszeit, (vgl. Tab. III). Skalen fur Zcilbezcicbnung und Trcmorampli- 
tude die gieichen -wie in Abb. 4. Yon 14 Dhr an YiTrkung des Alropins ani den 
Tremor. Langere Registrierungszcitcn. Starksle Wirkung um 14.45 Uhr. 
Kann die sinkenae Hand mebrmals licben, Um 18 Uhr die Wirkung vorbei. 


Tremor auf einen Zeitpunkt, wo die Wirkungen auf die Puls- 
frequenz und die Speichelsekretioji sclion deutlich ■ im Voruber- 
gehen begriffen waren. 

Atropin in idglich sieigenden Dosen. Danach wurde mit dem 
Kranken in der Weise experimentiert, dass die Atropindosis tag- 
liclr so gesteigert wurde, wie es Tab, ausiveist. 

Aus der Tabelle geht hervor, dass der Speichelfluss bei gesteiger- 
ter Dosierung in Mundtrockenlieit umschlagt, woran sicli der 
Kranke trotz der fortgesetzten Vermehrung der Dosis jedoch rasch 
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2U gewolmen scheint, Eine etwas hohere Dosierung 

Obelkeit henw, die jedoch bei Fortdauer derselben Dosieiung, 

yerschwindet. 


Tabelle IV. 

Atropin in taglicli steigenden Dosen (vgl. Abb. 4). 



14. 12. 36 


15. 12. 36 


16. 12. 36 


17. 12. 36 


IS. 12. 36 


19. 12. 36 


20. 12. 36 


21. 12. 36 _ 


22. 12. 36 


23. 12. 36 


24. 12.36 


25-27. 12.36 


28. 12. 36 


29. 12. 36 


30. 12. 36 


31. 12. 36— - 
10. 1.37 


11. 1.37 ■ 



11 8.25 


11 


20 Subjektiv besser. Spcicbelfluss vermin- 
dert. 


22. 

Nach Atropin lilund eine Stunde lang 
trocken. 

23 

Mund trocken. 

24 

Lesen crschwert . 

25 

Keine Austrocknung des Mundes. 

26 

Keine Austrocknung des Mundes. 

27 

Mund trocken. 

28 

Murid wenigertrocken. Leicbte ‘Obelkejt. 

29 

Mund starker trocken. 


11 8.25 


11 *8.25 


30 Sehr geringe Austrocknung des Mundes. 
Leicbte Cbeikeit. 


31 Sehr geringe Austrocknung des Mundes. 
Dbelkeit. 



Leicbte 'Obelkeit. 


8.25 32 Austrocknung des Mundes sehr gering. 

keine t)belkeit. 
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Abb. 4. Kurven 19 — 32. Atropin in liigliclv steigcndcn Doscn (vgl. Tab. IV). 
Tremoramplitude in cm. Zuuntcrst Zeilskala in Minulcn. Dio Skalcn gcitcn 
aucb filr die anderen Abbildungcn. Wirkung auf den Tremor von Kurve 23 ab 
(Atropinsuliat 3.75 mg pro Tag). Inleres-sanl isldic Besserung der Wirkimg bci 
dcr mehrere Tage forlgcsctzlen Verabrcichnng der glcichen Dosis von 7.5 mg 
pro Tag (Kurven 28, 29 und 30) sowie von 8.25 mg pro Tag (Kurven 31 und 32). 


Aus Abb. 4 ersieht man eine Wirkung auf den Tremor von 
Kurve 23 (deutlicher 24) ab. Die Tremorsclilage werden insbe- 
sondere anfangs kleiner und beim Sinken der Hand (Steigen der 
Kurve) vermag der Patient dieselbe immer dfter in das riebtige 
Niveau zu erheben, und die Registrierung kann immer langere 
Zeiten anhalten. Interesse erregt der .Umstand, dass die Registrie- 
rungskurve bei der mehrere Tage fortgesetzten Verabreichung 
einer Dosis von 10 Tropfen allmahlich besser wird (Kurve 28, 29 
und 30). Noch schoner kommt die zunehmende Wirkung der fort- 
gesetzten gleicben Dosierung heraus, wenn man die Kurveji 31 
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dcs Abbrcchens der Alropinbcliaiidliing. Der Tremor IcclirL 
zuriick. Die Regislricrungen werden kiirzcr. Tmmcr starker werclendes Sinken 

der Hand. 


Kurve 7: Alropin 18 gtt drciinal (= 13.5 mg pro Ta'^l 
Kurve 8: I Tag ohne Alropin ^ 

Kurve 9; II Tag ohne Alropin. 

Kurve 11: III Tag ohne Alropin 
Kurve 13: V Tag olmc Alropin 

Kurve M, VI die Alropimvirlruue r»,l vollstitodlg 


und 3- vergleicht, wo der Tremor bci ciner Dosicning von II 
ropfen schliesslich bomalie vollkommen vcrschwinclet. Die Dosic- 
rong wurde langsaraor (durch Steiger,, der Einaclclosis ,m, 1 T,opfen 

auf IS Tropfen gestcgerl („ 1 3.5 mg Atropinsulfat pro Tag) Es 
™rde„ mebrere Begislrierungen wabrend der verschiedonen 

an ^""^ “nnern a,n ebesten 

Abbrechen der Atropinbehandlunq. Abb 5 Avoi«;i rlin \\r i 
des Abbreebens der Atropinbchandlung auf' den T,'mor mY' n"® 
.Kranke balte vor den. Versucb lange 7ei rehtiv 1 ^ 

dosen, zulctzt Dosen von 16, 17 uL IS Tro ; . " Atropm- 

anf je einc Woche bekommen, Tropfen dreimal taglicli 

Als die Atropinbehandlung niatziieb , 

erbraeb sieb der Patient wiederbolt an, ersten Sge" z^.*: 
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bestand noch deutliche Ubelkeit, aber am dritten nicht mehr. 
Vom Abend des dritten Tages ab traten Sclnveisse auf. 

Alls Abb. 5 ersieht man die allmahliche Riickkehr des Tremors. 
Kurve 13 lasst erkennen, dass die Wirkung des Atropins auf den 
Tremor noch am fiinften Tage nach dem Abbrechen der Beliand- 
lung nicht ganz vorlrei war. Erst am sechsten Tage (I^urvc 14) 
ist die Wirkung fast vollstandig verschnninden. 

Wirkung des Airopins im Vcrgleich zu den Wirkungen des 1- 
Hgoscyamins. Wie bekannt, ist das Atropin ein racemisches 
Gemisch aus gleichen Teilen 1- und d-Hyoscyamin. Die peripheren 
Wirkungen des Atropins riihren in der Hauptsache vom l-Hyo- 
sc^mmin her, das auch z. B. auf die Ner\mnendigungen der Speichel- 
drusen, des Herzens und dec Iris et\va zwcimal so stark wie Atropin 
n-irkt. Die zentralen Wirkungen des Atropins (z. B. auf das Riik- 
kenmark des Frosches) dagegen sind nach Cuslmy (1924) vor- 
iviegend auf das d-H^mscyamin ^ zuriickzufuhren. • 

Ein Vergleich znnschen den Wirkungen der beiden optischen 
Antipoden in der Behandlung des Folgezustandes der Enzephali- 
tis ware offenbar vom theorctischen Standpunkt ausserst interes- 
sant. Weil jedoch d-Hyoscyamin nicht im Handel ist, stellte ich 
Vergleiche zwischen Atropin und l-Hyoscyamin an. 

Zu den Untersuchungen wurde derselbe Patient Avie oben 
herangezogen. Die Versuclisserie Avurde im Dezember 1936 begon- 
nen und im Mai 1938 beendigt. Sie dauerle also beinahc 1 % 
Jahre. Dem Patienten Avurde drcimal taglich zuerst %-prozentige 
Atropinsulfatldsung in folgenden Einzeldosen \mrabreicht: 10, 11, 
12, 10, 8, 7, 6, 5, 6, 7, 8, 4, 5 und 6 Tropfen. Dann erhielt er ^-pro- 
zentige l-Hyoscyamin(Hydrobromid)l6sung in Dosen Amn 6, 7, 
8, 9, 10, 11, 9, 8, 7, 6 und 5 Tropfen und schliesslich AA'ieder Atro- 
pin in Dosen von 5, 6, 7, 8, 9, 10 und 11 Tropfen. Die jeAveilige 
Dosierung Avurde wenigstens 10 Tage beibehalten. In der zAveiten 
Halfte jeder Dosierungszeit Avurden an mehreren verschiedenen 
Tagen Registrierungen ausgefuhrt. Alles in allem Avurden in dieser 
Versuchsserie uber 130 Registrierungen vorgenommen. 

Als Beispiel fiir die Ergebnisse sind in den Abb. 6 — 15 die beim 
Senken der 1-Hyoscyamindosis A'^on 10 auf 6 Tropfen und beim Stei- 
gern der Atropindosis Amn 6 auf 10 Tropfen erhaltenen Regi- 

y- Susanna fl930) ist in seiner Arbeit zu abwciclienden Brgebnisscn gcbom- 
inen". 
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Abb. 6. In Abbiklungcn 6 — 15 "Wirkung dcs Atropins ini Ycrgleicli zu ric-n 
Wirkungen des 1-Hyoscynmins, Ein Teil cincr 1 Jalirc langen Unlcr- 
suchungsserie. Die Kurven .sind an verschledcnen (Iclzlcn) Tagcn dcr wcuig- 
stens 10-tagigcn Versnchspcriodeu mit glcichcr Dosierung rcgislrierl worden. 
Abb. 6: l-Hyoscyaminhydrobromid in >/j-prozcnligcr l^dsnng 6 Tropfcn 

drciinal taglicli. 
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Abb. 8. Atropinsulfal in >4-pro7,cnUgcr Losun" G Troptcn drcinial laglicli. 



Abb. 9. Atropinsulfal in yn-prozciiUgcr Lcisung 7 Tropfcn clrcimal taglicb. 
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Abb. 10. 1-Hyoscyaminliydrobromicl in J^-prozcntigcr Losiing 8 Tropfcn 

dreimaJ taglich. 



• 1 ' Acta med. scandinav. Vol. GXVl. 
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Abb. 13. Atropinsulfat in *4-prozenliger Losung 9 Tropfen clreimal tiiglich. 




Abb 14 I-Hvoscyaminhydrobromid in i^-prozentigcr Lbsung 10 Tropfcn 
ADD. y dreimal taglich. . Kcin Tremor. 


strierungskurven dargestellt Zur Erleichterung des Vergleichs 
sind, unbekummert um, die zeitliche Reilienfolge, nebencinander 
die derselben Dosierung der beiden Mittel entspreclienden Resul- 
tate wiedergegeben. . , 

Aus den Ergebnissen gebt liervor, dass die Wirkungen des 
^-prozentigen I-H 3 ’’oscyainins und des %-prozentigeji Atropins, 
3 venn sie in der gleiclien Trgpfenzabl verabreiclit iverden, cinander 
ungefabr entspreclien. Die Wirkung des I-Hyoscyamins ist yicl- 
leicbt etvvas krafiiger, denn das Aufhoren des Tremors wird bei 
Gebrauch desselben mit einer Dosis von 9 Tropfen, beim Atropin 
wiederum mit einer solcben von 10 Tropfen erreiebt (Abi). 11 und 
15). Die Wirkungen des Atropins auf den postenzepliaJilischen 
Tremor sclieinen also in der Hauptsaclic von dem darin enthalte- 
nen 1-Hyoscyamin zu beruhen, wahrend dem d-Hyosc 3 ''amin 
aiich in diesem Pail eine sebr geringe Bedeutung zuzukommen 
scheiht, ' ■ ■ ^ 

Wirkung des Tabaks auf den posienzcphalilischen Tremor. Icb 
referiere nocb einen Fall, in dem der Tremor mittels der Atro])in- 
bebandlung nicht vollig zum Verschwinden gebraebt wurde, Tabak 
dagegen eine sebr gunstige Wirkung ausubte. ' 

Es handelte sicii um eine i. J. 1899 ge])orene Frau. Sie ist 
sicli niebt bewusst, an Sclilafkrankbeit, spanisclicr KrankJieit 
ociei anderen fieberliaften KranJibeiten erkrankt gewesen zu sein. 
Im Jabre 1928 begann sie allmalilicb Jangsam und sicif zu 
werden. Es stellte sich Speicbelfluss ein. Vier Jabre spater 
fingen der reebte Arm und das reebte Bein an zu zittern. Ein- 
mal in der Woclie bekam sie Anfalle, bei denen das Spreeben 

und Denken erscinvert waren. Gleicbzeitig dreliten sich die 
Augen nacb oben. 
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Abb. 15. AlropinsUlfal in J/o-prozcnliger Losung 10 Trbpfcn clreiinal laglidi. 

Kein Tremor. 


Im Jahre 1934 rauclite sie zufallig cine Zigarelte und bemerkte, 
dass das Zittern davon cine Zeitlang auflidrle. Hat seitdem regel- 
massig 10 — 15 Zigaretten pro Tag geraucht, 

Vom Jahre 1935 ab erhielt sic Alrcpinsulfat- . 

losung. Anfangs wurde bis zu Einzeldosen von 15 Tropfen hin- 
aufgegangen, ohne dass der Tremor auflidrle. Dagegen sistierte 
der Speicheifluss und die' Rigiditat nahm ab. Wegen der starken 
Austrocknung des Mundes und der Verscblecbterung des Akkom- 
modationsvermdgens bielt es die Patientin fiir unmdglich, auf 
hdhere Dosen zu steigen. Gegenwartig gebrauebt sie Tagesdosen 
von 5 — 15 Tropfen und ausserdem, ivie gesagt, Tabak. 

In Abb. 16 ist das Versclnvinden des Tremors im Zusammen- 
hang-mit dem Tabakrauchen registriert. Der Versuch wurde im 
Mai 1938 ausgefuhrt. Bei den im November 1942 und im Sep- 
tember 1943 ausgefuhrten Nachuntersuchungen wurde festgestellt, 
dass die Tabalwirkung, Avie aus folgendem erhellt, angehalten 
hatte: 


21. 9. 1943. Pat. rauclit cine Zigarelte. 

Die Wirkung auf den Tremor begiiint nach Verlauf 
Voile AVirkung » » 

Der Fuss beginnt erneut zii zittern .> » 

Die Hand d » » » » » 

’> » i> starker » » » » 

Die Wirkung ist vollstandig vorUber « » 


von 2 Min. 
. !•> 4 » 

» 12 » 

,> 20 * 

» 30 » 

v 45 — .50 » 


Wenn sie vninsebt, dass das Zittern langere Zeit fortbleibt, 
rauebt die Patientin 2—3 Zigaretten. 
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ten, dass die Atropinwirkung wenigstens in bezug auf den Tremor 
eine langsame und protrahierte ist. Es dauert mehrere Tage, bis 
eine bestimmte Atropindosis ihre voile Wirkung erlangt. Ebenso 
dauert es mehrere Tage, bis die Atropinwirkungen vdllig ver- 
schwinden. 

Vom- theoretischen Standpunkt ist es interessant, dass man 
mit %-prozentiger l-Hyoscyaminl6sung auf den Tremor die gleicbc 
Wirkung wie mit %-prozentiger Atropinsulfatlosung erzielt. Die 
Wirkung des Atropins,auf den postenzephalitischen Tremor scbeint 
also in der Hauptsache auf dem darin enthaltenen 1-Hyoscyamin 
zu beruhen, wogegen der andere optische Antipode, das d-Hyo- 
scyamin, auch in diescr Beziehung relativ wirkungslos ist. 

Interessant ist auch das Nachlassen des Tremors bei einer Pali- 
entin im Zusammenhang mit dem Tabakrauchen. Die genaue 
Ursache der Erscheinung ist sclnver zu erklaren. Die lahmende, 
nach einer kurzen Erregung auftretende Wirkung des Nikotins auf 
die Ganglienzellen des vegetativcn Ncrvensystems ist bckannt. 
Dies ist offenbar das erste Mai, dass Nikotin (es mutet wahrschein- 
lich an, dass die Wirkung auf dem Nikotin beruht) als Arznci ver- 
■\vendet worden ist. 


Zusammenfassung . 

Dargelegt werden 'die Ergebnisse der Behandlung mit hohen 
Atropindosen bei 31 Patienten des Kivela-Krankenhauses, die am 
Folgezustand einer Encephalitis epidemica litten. Die Dosen 
schwankten im allgem.einen zwischen 4 und 20 mg pro Tag. Die 
hdchste Tagesdosis betrug 26 mg. 

Die Atropinbehandlung wirkte in der Hauptsache und schon in 
kleinen Dosen herabsetzend auf die Sldrungen der vegetativcn 
Funktionen, insbesondere auf die Sekretionsanomalien. Die 
Wirkung auf die Rigiditatssymptome war geringer. Bei hyperki- 
netischen Zustanden war der Erfolg im allgemeinen noch unbc- 
deutender. An Nebenwirkungen traten ausser der Austrocknung 
des Mundcs und Aldeommodationsstorungen u.a. Erbrechcn, Stuhl- 
verstopfung und Beschleunigung der Herztatigkeit auf. Bei einem 
Kranken musste die Atropinbehandlung wegen Entleerungs- 
schwierigkeiten der Harnblase aufgegeben werden. Bei einer 
andern rief eine Tagesdosis von 26 mg einen psychosenartigen 
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Zustand hervor, der zur raschcn Reduzierung der Dosierung 

mahnte. , j i a 

Eine objektive Beiirtcilung der Resultate wurde durch A.us- 

ffiliren von Tremorregistrierungen angestrebt. 

Eine Atropindosis, die bei dreimaliger taglicber Vcrabrcichung 
gut ausreiclitc, um den Krankcn trcmorfrci zu liallcn, wirktc, 
wenn sie nacb einer atropinfrcicn Periode in cincr Einzeldosis 
gegeben wurde, nnr sclwacb' hcvabsetzend auf den Tremor. 

Bei Beginn der Atropinbcliandlung nacb einer atropinfrcicn 
Periode und beim Erreicben von Dosen, die aufgrund der friilier 
gev’onnenen Erfabrung geniigtcn, um ein Aufbdrcn dcs Tremors zii- 
standezubringen, wurde dies niclit am erslen Tage .sondern erst 
allmablicb bei Fortsetzung der gleicben Dosierung erreiebt, 

Wenn die Atropinbeliandlung plotzbcli unlcrl)rocbcn wurdc, 
stellten sicb Dbelkeit und Erbrecben als Abstincnzsjnnptome 
ein. Der Tremor kehrle im Vcrlaufe von 5 — 6 Tagcn zuriick un5 
wurde von Tag zu Tag starker. 

Die Wirkungen einer ^-prozentigen Atropinsulfatlosung und 
einer %-prozcntigen I-Hyoscyaminbydrobromidldsung auf den 
Tremor waren beim Gebraueb dersell)en Dosierung ungefabr die 
gleicben. Wenn man es wunsebt, kann man also das crstcrc durcli 
das letztere ersetzen. 

Bei einer Patientin boric der Tremor vollstiindig auf, wenn sie 
eine Zigarette rauchte. Die Wirkung daucrlc 45 — 50 Minuten. 
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The red corpuscle content of the circulating 
blood determined by labelling the erythrocytes 
with radio-phosphorus. 

By 

■ t 

G. HEVESY, K. H. K5STER, G. S0RENSEN, E. WARBURG 

end K. ZERAHN. 

. . . (Submillcd for publication July 5, 1913), 

Tlie red corpuscle content of the circulating blood is usually 
calculated from the plasma volume determined by the dye method 
and the hematocrit figure. Some time ago (Hahn and Hevesy 19-10, 
Hevesy and Zeralm 1942), the red corpuscle content of the rabbit 
was determined by making use of corpuscles labelled with radio- 
phosphorus. This method yvas used by us to determine ihe ery- 
throcyte content of the circulating blood of human sulijects. 
Simultaneously, the corpuscle content was determined by llic CO 
method and, furthennorc, in some experiments the plasma vo- 
lume was determined by the dye method. 

Experimental. 

About 25 cm^ blood is taken by venous puncture. After adding 
heparin and about 1 cm=* plasma ^ of the same subject which 
contains a minute amount of labelled sodium phosphate showing 

phosphate. obtained by ccnlrifuging blood containing labelled 
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an activity of about 1 {x Curie, the blood is placed in a glass bottle 
with paraffine coated walls and is gently rotated in a thermostat 
at 37° for 2 hours. After the lapse of this time, the radio-phos- 
phorus added to the blood is found to be about equally distributed 
between the corpuscles and the plasma. A minor part of the 
labelled blood is kept as a standard preparation, while the rest is 
reintroduced into the human subject. The labelled corpuscles 
introdued into the circulation get soon mixed with^alLthe circulating 
corpuscles and, as a result of this mixing, the activity of 1 gm 
corpuscles secured will be much lower than the activity of 1 gm 
corpuscles introduced. If we reintroduce 1 gm labelled corpuscles 
containing 1000 activitj^ units while the circulation' contains 
1000 gm corpuscles, 1 gm corpuscles secured after the mixing, 
i. e. after the lapse of few minutes, will show an activity of 
1 unit. 

If we wish to determine the amount of circulating corpuscles 
Ave have to knoAv a) the amount of the injected labelled corpuscles, 
b) the activity of 1 gm of these corpuscles, and c) the activity of 
1 gm corpuscles secured from the circulation after mixing, a) The 
amount of injected corpuscles is obtained from the volume of the 
injected blood, the specific weight of the corpuscles (1.08), and 
the hematocrit value, b) The activity of 1 gm of these corpuscles is 
found from measuring the activity of 1 gm corpuscles of our stan- 
dard preparation mentioned above, c) The activity of 1 gm cor- 
puscles secured from the circulation after mixing is found when 
measuring the activity of 1 gm corpuscles secured 5 — 10 minutes 
after the injection. 

Let us denote the amount of corpuscles injected into the circu- 
lation by A, the ratio of the activity of 1 gm corpuscles of the 
injected blood and of the activity of 1 gm corpuscles secured from 
the circulation after the injection by B, then the total amount of 
the corpuscles present in the circulation (X) is given by 

X = A-B. 

The blood sample is secured in the interval between 5 and 10 
minutes, preferably after the lapse Of 5 minutes, following the 
injection. 3 minutes after the injection, a mixing of the reinjected 
labelled blood with the non-labelled one might possibly not 
have occurred. On the other hand, the loss of activity by the 
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k|ain assumed to be 1000, the share of the adherent plasma activity 
is only 8, the corpuscle activity being 992. When comparing the 
activity of the two corpuscle samples, we get thus a value of the 
corpuscle content of the circulation which is 2.3 per cent too high. 
The activity of the plasma adherent to the sample secured after 
the lapse of 10 minutes is still lower than the activity of the plasma 
secured after 3 ihinutes, viz. about ^/lo of the activity of the plasma 
injected. ^Vhen securing the blood samples after the lapse of 10 
minutes, we overestimate the total corpuscle content of the cir- 
culation with about 3 per cent. The above result was obtained 
after centrifuging the blood sample with 5000 revolutions per 
minute for 10 minutes. 

B) As the injected blood contains active plasma, some radio- 
phosphorus will penetrate into the corpuscles during the experiment 
lasting 5 — 10 minutes. Phosphate penetrates at a much higher rate 
through the capillary wall (Hahn and Hevesy 1941) than through 
the membrane of the erythrocytes. The bulk of the radio-phos- 
phorus content of the plasma will, therefore, leave the plasma 
in the course of 5 minutes, much reducing the amount of radio- 
phosphorus which otherwise would penetrate into the corpuscles. 
Table 2 shows the rate of disappearance of radio-phosphorus from 
the plasma and the percentage of plasma activity which penetrates 
into the corpuscles in the course of 25 minutes. The penetration 
of radio-phosphorus in the corpuscles during the experiment 
increases the activity of the corpuscles and, thus, makes the 
total corpuscle content of the circulation appear too low. The . 
error in an experiment lasting 10 minutes amounts to 5 per cent. 


Table 2. 

Penetration of from the plasma into , the corpuscles after injecting 
labelled plasma into the circulation. 


' Time 
in min. 

Activity of 

1 gm corpuscle 

Activity of 1 gm 
plasma 

Percentage of the ^^P 
content of the plasma 
injected, present in the 
corpuscles ' 

0 

0 

100 

0 

2 

3.0 

35 

3 

9 

5.0 

15 

.5 

25 

6.2 

in 

6 
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C} 1 5 per cent of tlie rndio^pliosphorus content of tlie corpuscles 
^vas found to be replaced inactive plnfephorus from the plasma 
in the course of 10 minutes. Tliis loss ascertained in experiments 
in vitro mahes the dilution figure and, thus, the corpuscle content 
of the body appear too high. That the loss of radio-phosphorus by 
corpuscles in the course of 10 minutes is markedly restricted is not 
due exclusively to the fact that the phosphate ions penetrate only at 
a moderate rate through the corpuscle membrane, but also to the 
following. 1 gm corpuscles contains about as much inorganic 
P as 1 gm plasma and, moreover, comparatively large amounts 
of readily exchangeable organic P present in adenosintriphosphate 
and also in hexosemonophosphate, and some other acid solulile 
organic P compounds. The concentration of such readily 
exchangeable P atoms in tlie corpuscles is with an order 
of magnitude larger tlian the concentration of inorganic phos- 
phorus. As soon as the active P atoms enter the corpuscles, they 
interchange with phosphorus atoms present in the organic com- 
pounds. After 2 hours shaking of the blood in the presence ;of 
labelled phosphate, a large part of radioactive P atoms present 
in the corpuscles will, thus, be found in the organic fraction and, 
consequently, the activity of the inorganic P of the corpuscles will 
be kept at an appreciably lower level than the activity of the inor- 
ganic P of the plasma. • 

An estimate of the different experimental errors in the determ- 
ination of the red corpuscle content is seen in Table 3. Tlie data 
of this table reveal that the value of the red corpuscle content 
obtained in experiments lasting 10 minutes is 0.5 per cent too 
low, the error being .smaller in experiments of shorter dura- 
tion. 


Table 3. 


Estimate ot different errors ol e.vperimcnt in the determination of 

the crythron. 


1 

Time 
in min. 

Percentage error 
due to adherence 
of the plasma to 
the corpuscles j 

Percentage error 
lue to intrusion ofi 
of the pla.sma 
into the corpuscles 

Percentage error 
due to the loss of 
“’P hy the corpuscles 

10 

+ 3 

— 5. 

+ t.5 
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Plasma volume determination by the means of the 

dye method. 

In a number of cases, the plasma volume was determined by 
means of the dye method described by Gibson and Evelyn (1938). 
In this method, use is made of the blue dye T 1824, 10 mg of which 
are dissolved in 5 cm^ of water. 

Before injecting the d 3 '’c, a blood sample which is used to 
determine the hematocrit figure is secured by venous puncture. 
Through the same cannula with which the blood sample is taken, 
T 1824 solution from a calibrated syringe is injected into the 
circulation. In order to remove the last traces of the dye present, 
the syringe is filled with blood which is also injected. This 
process is repeated three times. 

Blood samples of the patient are drawn 15, 30, 45, and 60 
minutes, respectively, after injection of the dye. After the blood 
sample has coagulated, the serum is centrifuged off and its dye 
content is determined by making use of a photoelectric colorimeter. 
The light absorption by the dye-free serum is previously ascertained 
in the same way. 

Tlie dye content of the different sera secured from the same 
patient at different times is plotted against time and, from the 
curve obtained, the dye content ])resent at zero time is extra- 
polated. This procedure is nccessar}*^ because it lasts some minutes 
until dye and blood are properly mixed and, during this time, some 
dye leaves the plasma. 15 — 30 minutes after injection, some dj’^e 
was found to be present in the lymph of the diicliis thoracicus (Car- 
dozo 1941), and Kdster observed some dye in the bile 30 minutes 
after administration. 

From the plasma volume obtained 1 ) 3 ’’ means of the d 3 'e method 
and the hematocrit figure the corpuscle content (erythron) and 
the blood volume were calculated. TIjc results are shown in Tables 
6 and 7. 

Determination of the corpuscle volume carried out with 

the CO method. 

We determined, furthermore, the corpuscle content (ei^dhron) 
sppiywg the CO method. Carbon monoxide is prepared under 
the action of concentrated sulphuric acid on sodium formiate. 
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Tlie CO obtained is led through a sodium hydroxide solution in 
order to remove any carbon dioxide or sulphuric acid spray possibly 
present. The purified CO is stored in a gasometer constructed 
by connecting two flasks containing diluted sodium hydroxide. 
Before filling the gasometer with CO, a stream of carbon monoxide 
is led through the liquid for some time, so that all air is removed 
from the gasometer. The gas stored in the gasometer was found 
to contain 97 per cent CO. 

Tlie CO is administered to the patients by a Krogh )>basal 
metabolism apparatus)) containing a known volume of CO (200 cm^) 
and a few liters of oxygen. For the transfer of the CO from the 
gasometer to the Krogh apparatus use is made of a Luers glass 
syringe carefully kept at room temperature, the CO being injected 
in the tube leading from, the oxygen flask to the spirometer and the 
tube is washed with an oxygen current. Tlie patient inhales the 
mixture of CO+Og in the course of about 15 minutes. During this 
time, the oxygen taken up by the patient is replaced in the gaseous 
mixture. Subsequently, a blood sample is secured. 

Tlie determination of CO in the blood sample was carried out 
by making use of Wennesland’s palladium chloride method (1940). 
Under the action of sulphuric acid, CO is given off by the blood 
sample placed in a flask. The CO released diffuses into another 
flask connected with the first one and containing a known amount 
of palladium chloride. Special precautions are taken to avoid a 
loss of CO while connecting the flasks. Sonic palladium chloride 
is reduced to palladium under the action of CO. \\n)en determining 
the amount of palladium chloride still present at the end of the 
experiment, we can calculate the amount of CO given off by the 
blood sample. The determination of the remaining amount of 
palladium chloride was carried out after rotating the blood-sulphuric 
acid mixture for 3—4 hours. 

Tlie blood volume was calculated according to the formula 


Blood volume = 


cm3 CO administered* 10 0 

volume per cent CO in the blood 


sample' 


Results. 

The results from determinations of the corpuscle content by the 
P method performed on the same subject at different dates is 
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seen in Table 4, while in Table 5 is given a survey of all our determ- 
inations carried .out with application of the method. . Tlie 
mean value of the corpuscle content per' kgm body weight is found 
to be 36.0 gm. : ' < ' 

The corpuscle content obtained when applying the CO method 
is obvious from Table 6 which contains also data found when using 
the dye method. While the CO method is a direct method of 
determination of the corpuscle content, the dye method is an 
indirect one, the corpuscle content being calculated from the 
plasma volume and tlie hematocrit value. , 

As seen in Table 6, the corpuscle content determined when 
appljdng the CO method is larger than the corpuscle content found 
when making use of the method, lids dcscrepancy is presumably 
due' to the uptake of CO by other hemoglobin than that present 
in the corpuscles of the circulating blood (comp. Asmussen 1942). 

That the corpuscle content calculated from the plasma (dye) 
volume and the hematocrit value is larger than the corpuscle 
content determined when applying the method can be inter- 
preted in two different ways, a) Tlie plasma volume technique gives 
a falsely high plasma volume, b) the plasma ratio of the circulating 
blood is lower than the plasma ratio determined by the hematocrit 
reading of blood samples drawn' from the body. 

Some dye is lost by the plasma during the experiment. How- 
ever, this loss is taken into account by extrapolating the dilution 
values obtained at different times to zero time, lliese considerations 
make it improbable that the above mentioned discrepancy is due 
to an overestimation of the plasma content by the dye method and 
suggest the alternative denoted by b) to explain the discrepancy. 

Already some years ago, it was suggested by Smith, Arnold and 
Whipple (1921) that the hematocrit reading does not give the 
true corpuscle; plasma ratio of the blood in the -whole body. They 
found the red corpuscle volume determined by the CO method 
and the Welker method to be approximately 25 per cent lower than 
the red corpuscle volume calculated from the plasma volume and 
the hematocrit reading and they interpreted their result as an 
indication of their suggestion. Furthermore, Hooper, Smith and 
Whipple (1920) have shown that, after having lowered the hema- 
tocrit reading by hemorrhage, the measured red corpuscle 
volume (from the plasma volume and the hematocrit reading) 
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did not agree with the red corpuscle volume predicted on the 
basis of the volume of the erythrocytes removed. If the red 
corpuscle volume before bleeding is equal to the red corpuscle 
volume after hemorrhage, plus the volume of erythrocytes remov- 
ed the hematocrit reading gives IJic correct corpuscle: plasma 
ratio of the whole blood; if the corpuscle volume before 
hemorrhage is greater than the corpuscle volume after bleeding, 
plus the volume of red corpuscles removed, the hematocrit reading 
does not represent the corpuscle: plasma ratio of the blood of the 
whole body. 

Stead and Ebert (1941) who recently carried out such bleeding 
experiments found that, in normal human subjects, 72 hours after, 
venesection the. red corpuscle volume always appears lower than 
the red corpuscle volume predicted from the prehemorrhage red 
corpuscle volume and the volume of red corpuscles removed. 

Table 4. 


Corpuscle content of the sninc subject dclcrmlncjl at different dates. 



Date 

(tin corpuscle content 


■[H 

IHIH 





27/10 

2930 

nmupumi 

3/11 

2600 


■muQ imiiii 

1910 



1910 

11 


1920 

14 . 


1920 


, 10/11 

1940 

10 

16/11 

1890 

17 

4/12 

1940 

12 

23/11 

2340 

15 

30/1 1 

2100 

20 

11/12 

2140 

13 

25/11 

2280 

16 

2/12 

2100 

19 

9/12 

2090 

18 

7/12 

2930 

21 

14/12 

2810 

22 

21/12 

2640 
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Table 5. 


Corpuscle content (erjahron) of human subjects determined by making use 

of as an indicator. 


No. 

Corpuscles 
injected 
in gm 

Activity 
of 1 gm 
corpuscles 
injected 

Activity 
of 1 gm 
corpuscles 
secured 

Hema- 

tocrit 

Total 
corpuscle 
content 
in gm 

Body 
weight 
in kgm 

Corpuscle 
content 
per Icgm 
body 
weight 
in gm 

1* 

10.7 

30,000 

G2.G 

03 

■1 

78.8 

65.7 

2 

6.16 

14,750 

38.3 

48.8 


61.8 

38.3 

3 

6.98 

14,500 

36.2 

49.6 

■11 

70.0 

40.0 

4 

8.92 


81.2 

47.6 

2190 

61.8 

35.4 

5 

8.59 

15,600 

45,7 

45.8 

2930 

64.9 

4.5.1 

G 

6.85 

12,500 

32.9 

40.9 

2600 

67.0 ■ 

38.8 

7 

8.30 


61.1 

42.0 

1940 

57.2 

33.9 

8 

7.77 


60.0 

42.7 

1940 

57.8 

33.6 

9 

7.49 


58.9 

38.2 

1910 

57.8 

33.0 

10 

8.10 


61.4 

42.3 

1890 

59.1 

32.0 

11 

7.06 


55.1 


1920 


32.0 

12 

9.05 


58.0 

46.5 

2340 

69.5 

33.7 

13 

8.96 


58.9 

46.5 

2280 

54.0 

42.2 

14 

6.28 


49.1 

37.0 

1920 

CO.O 

32.0 

15 

7.97 



44.9 

2100 

69.5 

30.2 

16 

9.00 


61.3 

42.8 

2100 

54.0 

38.9 

17 

7.18 


55.5 


1940 

64.0 

30.3 

18 

9.36 


47.9 

47.1 

2930 

72.0 

40.7 

19 

8.66 


62.2 

44.4 

1 

54.0 

38.7 

20 

8.69 


61.0 

44.6 


69.5 

30.8 

21 

8.88 


47.5 

43.3 


72.0 

39.0 

22 

8.53 


48.5 

44.6 


72.0 

36.7 

Mean value: 






36.0 


The changes in hematocrit reading are, liowever, relatively small. 
Later, Stead and Ebert experimented with dogs in which a 
marked drop in hematocrit reading was produced by massive 
bleeding. Tiie spleens Avere removed as, under certain conditions, 
the spleens of dogs discharge blood rich in corpuscles into the 
circulation. In experiments in Avhich about half of the red corpuscles 
were removed, it was found that, while from the hematocrit reading 
and the plasma volume a red corpuscle volume of 1,390 cm® Avas 

* No. 1 was a patient suffering from polyglobulia. The corpuscle 
content of this patient is not included in the average. 
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calculated, the volume of red corpuscles removed, plus the red 
corpuscle volume after bleeding, constituted 1,039 cm^, only. 
From this result, these experimenters conclude that, when the 
hematocrit reading is approximately 50, the red corpuscle volume 
calculated from the plasma volume and the hematocrit reading is 
approximately 25 per cent higher than the true red corpuscle volume. 

Our results based on an entirely different method support the 
conclusion drawn by ^^^lipple and his colleagues and by Stead and 
Ebert. We can account for the discrepancy between the blood 
volume obtained from the corpuscle (^^p) volume and the plasma 
(dye) volume and the corpuscle (32p) volume and the hematocrit 
value, respectively, by assuming that the red corpuscle content 
of the blood samples is about 18 per cent higher than the average 
corpuscle content of the circulating blood. 


Table 6. 


1 

Xo. 

gm corpuscle content obtained, when using 

CO method 

• 

Dye method 

®-P method 


4 

5' 

G' 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 
17 
IS 

19 

20 
21 
22 


2040 
2850 
3090 
2700 
2480 
2850 
3250 
25G0 
3350 
3350 
2340 
3020 
2530 
2520 
2940 
2310 
25G0 
2800 
2340 

Mean value of those cases in 
■ I 2830 


2240 

2290 

19G0 

1940 

2740 

1990 

2340 

2210 


2190 
2930 
2G00 
1940 
1910 
1910 
1890 
1920 
2340 
2280 
1920 
2100 
2100 
1940 
2930 
2090 
2140 
2810 
, 2640 

whicli all three methods ^Yere applied: 

' 2320 I ,990 
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Blood volume. 

A correct figure of the blood volume is obtained if we add to 
the corpuscle volume supplied by the method the plhsma vo- 
lume found with the dye method (cf. Table 7). This procedure is 
independent of the hematocrit figure though based on the 
assumption that the dye method supplies us ^vith a correct value 
for the total plasma volume. 


Table 7. 


Blood volume. 


No. 

Corpuscle volume 
determined by 
the ®-P method 
4- plasma volume 
determined by 
the dye method 

Blood volume 
determined 
by the dye 
method 

Blood volume 
calculated from 
the corpuscle 
volume determ- 
ined by the 
method and 
the hematocrit 
figure 

Blood volume 
calculated from 
the corpuscle 
volume determ- 
ined by the ' 
CO “method and 
the hematocrit 
figure 

7 

4930 

5330 

4300 

5940 

8 

4830 


4240 

5380 

10 

4420 

4630 

4140 

7110 

11 

4910 

5120 

4690 

6480 

13 

5110 

5880 

4540 

6670 

14 

5170 


4760 


15 

4810 


4330 


17 

5130 

mBM 

4430 

■ 5760 

value 4910 

5300 

4430 

6180 


If we determine the blood volume by the dye volume, i. e. if 
we calculate the blood volume from the plasma volume and the 
hematocrit figure, we get a value which obviously is too high. As 
the corpuscle content of the total circulating blood is lower than 
the corpuscle content of the blood sample used in obtaining the 
hematocrit figure, we overestimate the corpuscle volume and, 
consequently, also the blood volume. This may be seen from the 
following example. Let us assume the hematocrit figure to be 50. 
If we then add to the plasma volume, 50, an equal corpuscle vo- 
lume, we obtain a blood volume figure = 100. In view of the 
fact that the corpuscle content of the circulating blood is about 
IS per cent lower than the corpuscle content of the sample secured 
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for hematocrit determination, we should add to 50 (plasma volume) 
0 82x50 (corpuscle volume) and, thus, find 91 for the blood volume. 
Consequently, the correct value of the blood volume makes out 
91 per cent of the value determined by the dye method. 

On the other hand, when the blood volume is calculated from 
the corpuscle volume determined by the method and the 
hematocrit figure, we obviously underestimate the blood volume. 
Now, if we overestimate the hematocrit value, we underestimate 
the share of the plasma in building up the blood and, thus, v/e 
underestimate the blood volume. 

If the GO method would supply us wdth a correct value for 
the corpuscle content of the circulation, the blood volume calculated 
from the corpuscle volume and the hematocrit figure would be too 
low. However, as the CO method provides us with a too high value 
for the corpuscle volume, the opposite is the case, as the error due 
to the uptake of CO by other hemoglobin than that present in the 
circulating blood overcompensates the error due to an under- 
estimation of the plasma content of the blood. 

Determination of the red corpuscle volume by using 
radio-iron as an indicator. 

^^^lile Halm and Hcvesy (1940) and Hevesy and Zerahn (1942) 
carried out a determination of the corpuscle content of the rabbit 
and the hen by labelling the corpuscles with radio-phosphorus, 
Hahn, Balfour, Ross, Bale and \S0nppIe (1941) used radio-iron as 
an indicator in experiments wnth dogs. Radio-iron is more stably 
bound in the corpuscles than radio-phosphorus. Tliis fact makes 
possible to carry out experiments of several days duration. 
Experiments lasting only a few minutes lead to the same results 
regarding the corpuscle content as experiments lasting a few^ 
days, wdiich proves that the mixture of the corpuscles injected 
with those beforehand present in the circulation had occurred 
already in the course of a few minutes. 

In contradistinction to the labelling of corpuscles 'with radio- 
phosphorus 'svhich can be carried out in in viiro experiments, the 
labelling of corpuscles with radio-iron can only be made in vivo. 
In experiments on human subjects, it is necessarj' to work with 
donors whose blood W'as labelled with radio-iron. By making use 
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of this procedure in order to obtain corpuscles of sufficient 
actixdt}'', ver}’’ substantial radio-iron activities had to be 
administered. However, the preparation of even moderate iron 
activities — in contradistinction to that of large phosphorus 
activities — is a difficult task. This may be other reason why 
so far only animab experiments were carried out with radio-iron. 

^^^len using radio-iron as an indicator in the experiments with 
dogs, Hahn and his colleagues found a smaller corpuscle content 
than that obtained by a calculation of the corpuscle content from 
the plasma (dye) volume and the hematocrit figure, the corpuscle 
content determined by the radio-iron method being 77 per cent 
of that calculated when applying the plasma (dye) and the hema- 
tocrit values. This is a result similar to that obtained by us when 
using the method. 


Summary. 

To a blood sample taken from a human subject a minute amount 
of sodium phosphate containing the radioactive phosphorus iso- 
tope is added. Then, the sample is shaken in a thermostat 
for two hours at 37°C. A part of the blood sample thus containing 
labelled corpuscles is reintroduced into the circulation. After the 
lapse of about 5 minutes, a blood sample is secured and the radio- 
activity of the corpuscles of this sample is compared with the 
radioactivity of the reintroduced corpuscles of equal weight. The 
ratio of the radioactivity of the two samples is a measure of the 
amount of corpuscles present in the circulation. 

Tlie mean value of the corpuscle content of the human subjects 
investigated Avas found to be 36.0 gm per kgm body weight. 

In a number of cases, the plasma volume was determined by 
means of the dye method and the corpuscle content of the circulat- 
ing blood was calculated from the plasma volume , and the hema- 
tocrit figure. The figures obtained in this Avay Avere about 18 per 
cent higher than those found for the corpuscle content determined 
according to the 32p method. 

"Wlien adding to the plasma volume determined Avith appli- 
cation of the djm method the corpuscle volume found by means of 
the ®2p method, we obtain the blood volume. Tlie value thus 
calculated is independent of the hematocrit figure. The values 
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obtained b)^ means of this direct method of determination of the 
blood volume are found to be about 9 per cent smaller than the 
values calculated from the plasma (dye) volume and the hema- 
tocrit figure.- 

; The difference between the determined and the calculated 
corpuscle content (making use of the hematocrit figure) respectively 
between ' the determined and the . calculated blood volume, 
supports the conclusion drawn by Whipple and his colleagues that 
the hematocrit figure is no proper representant of the corpuscle 
content of the circulating blood, this content being smaller than 
the hematocrit figure. Tliis conclusion is based on the assump- 
tion that the dye method supplies us with a correct value for 
the total plasma volume. 

Tlie determination of the corpuscle content by the CO method 
led to values which are 40 per cent higher than the values obtained 
by means of the method. Tlie difference is presumably due to 
the uptake of CO by hemoglobin other than that present in the 
circulating blood. 

Tlie result that the value for the blood volume obtained when 
applying the CO method is only 26 per cent higher than the value 
found directly [plasma (dye) volume -f corpuscle volume)] is 
due to the fact that the error made by assuming the hematocrit 
figure to represent the corpuscle content of the circulating blood 
partly compensates tlie error due to the uptake of CO by hemo- 
globin other than that present in the circulating blood. 

We wish to express our sincere thanks to Professor Niels Bohr 
for numerous facilities most kindly put at our disposal and to 
Professor Manne Siegbalin for a great deal of radio-phosphorus 
used in our experiments. 

Copenhagen, May 1943. 
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Gross Bleeding from Ihe Digestive Tract. 

I. The etiology of gross gastrointestinal bleedings. 

By . 

J. B. STOLTE, M. D., chef dc clinique. 

(Submitted for publication October 6, 1013). 


According to Gutmann »la question du diagnostic dcs liemor- 
ragics digestives cst unc dcs plus difficilcs dc la cliniquc». TJiis 
may be true in certain cases, generally it is quite easy to decide 
as to tlie cause of the licmorrbage. Tlic numlier of cases ‘•witli un- 
kno\vn aetiolog}’- is therefore low in most of the pulilished statis- 
tics. From these statistics it is evident too, that by far the most 
frequent cause of gross gastrointestinal bleeding is peptic ulcer. 

To begin with ibe clinical cases: Miller (1929) studied 151 cases of 
hemate}77csis: 64 pCl were caused by ulcus vcnlriculi s. duodeni, 22 pCl by 
carcinoma vcnlriculi, 9 pCl by anemia splenica, 5 pGl by cirrhosis bepatis; 
a sporadic case had another etiology. Rivers and Wilbur (1932) state, 
that from CCS patients above twelve, brought to the Mayo Clinic in 1927 
and 1928 for hc}77atcmcs{s \432 were operated upon), .513 had peptic nicer 
(7G pCt), 84 gastric cancer (12. C pCl), 12 cirrhosis of the liver (1.8 pCl), 18 
anemia splenica (2,7 pCt), 15 cliolecyslilis (2.3 pGl); 11 were suffering from 
other ailments and in 15 cases no cause could be ascertained (2.3 pCt). 

Bulmer (1932) retraced the cause of the bleeding in C49 patients, who 
were hospitalized in the General IIo.spila] at Birmingham for large hc'/ 7 ia- 
temesis in the years 1902— 1931: 578 had peptic nicer (89 pCl), 30 cirrho.sis 
of the liver (4.7 pGt) 10 cancer of the stomach (l.G pCl) and in 31 tlie cause 
was another or it \vas doubtful. 

P. de la Viesca (1935) assembled 177 cases of gastric hlccdi 7 ig', in 73.4 
pGt of the cases ulcer was the cause, in 13.G pCl gastric cancer, in 10.2 % 
chronic gastritis. 
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According to Meulengracht (1935) from 286 serious cases of hemateme- 
sis 251 were caused by peptic ulcer (87.9 pCt), 19 by cancer of the digestive 
tract and 16 by cirrhosis of the liver ^5.6 pGt). 

From the 107 cases of gastric bleeding, studied by Thiele (1936) in the II 
Medizinische Klinik, Dresden betwee i 1931 and 1935.72 were caused by 
peptic ulcer (67.3 %), 14 by carcinoma ventriculi (13 %), 1 by polyposis 
ventriculi; in 20 patients (18.7 %) only a »Katarrh» or no cause whatever 
was found. 

Allen (1937) gives ihe following numbers: upon 213 cases of acute large 
bleeding from the stomach 144 (67.6 pCt) were diagnosed as peptic ulcer, 45 
(22 pCt) as gastric cancer, 37 (15 pGt) had varices oesophagi. From these 
patients 51 died: 41.5 pGt had peptic ulcers, 27 pGt varices oesophagi, 
25.5 pGt gastric cancer, 4 pGt gastritis, etc. 

Another series of pathological cases is that given by Link and Zeitlmann 
(1939). In 210 cases from the »PathoIogisch-Anatomisches Institut des 
Stadt. Krankenhauses» Miinchen, in which post mortem there was 
found at least 300 cm? liquid blood in the digestive tract, 44 times ulcer of 
the stomach or duodenum was the cause (20.3 pGt), 31 times car- 
cinoma ventriculi (14.3 pGt), 26 times cirrhosis or atrophia hepatis (12 
pGt), etc. 

Bticker (1939) gave an account of the results from exploration by 
X-rays in 200 patients who had had hematemesis or melena: in 60.5 pCt 
a gastric or duodenal ulcer was found, in 7.5 % a gastric cancer, in 6 pGt 
varices oesophagi, in 3 % gastritis polyposa, while in 21.5 pGt no cause 
could be ascertained by the roentgenological exploration. 

Gutmann (1940) gives the following numbers about 100 patients from 
his out-patient clinic (Salpetri^re, Paris), who ))avaient vomi franchement 
du sang»: 21 had a peptic ulcer, 3 a mclign tumor from the stomach or the 
duodenum, 25 had appendicitis or cholecystitis chronica, 9 Dperiviscerite du 
carrefour superieuri), 7 gastritis, 16 had other ailments and in 21 no cause 
was found. 

According to the surgeon Pauchet ^1933): i>Toute gastrorragie a 50 p. 
100 de chance d’etre due a une lesion, organique de I’estomac et du duode- 
num, 50 p. 100 d’etre causee par une lesion hepato-splenique*. 

Yudin (1940) states, that in more than 36 pGt of the cases of gross gastric 
bleeding from the digestive tract which came to his notice as a surgeon, 
peptic ulcer was not the cause. 

It is clear, that the differences between the above mentioned 
statistics are caused by the different ways in which the material 
was assembled. The limit, used by Link & Zeitlmann is very low. 
It is evident, that the slight mortality from bleeding in peptic ulcer’ 
must cause a Ioav frequency of bleedings from this cause in a series 
of pathological cases. Because of the fact, that so many peptic 
ulcers caimot be found roentgenologically after a bleeding, it seems 
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guite probable that many of the cases of Bucker in wliich no cause 
^vas found were caused by such ulcers or by gastritis. 

It seemed worth while to assemble a large number of cases of 
manifest bleeding from the gastro-intestinal tract with the purpose 
of ascertaining the frequency of the different causes. Therefore. I 
studied the etiology of the bleeding in 1499 patients who were hos- 
pitalised between 1899 and September 1939 in the Avards of the 
Onze Lieve Vrouwe Gasthuis, Ajusterdaru, a municipal hospital 
with about 750 beds (no insanity-cases), for gastro-intestinal hemor- 
rhage. This group comprises nearly all medical and surgical clini- 
cal cases There must have been more, but the files are not always 
complete. 

As becomes clear from table 1, p e p t i c ulcer is by far 
the commonest cause of bleeding from the digestive tract. This 
is more evident still in table 2, because of the tendency to repeti- 
tion of the. hemorrhage in this disease. 

It is difficult to state what is meant by a »large» bleeding from 
the digestive tract. It is such a subjective conception. Neverthe- 

Table 1. 

Causes of manifest bleeding from the digestive tract in 1499 patients, hospi- 
talised between 1899 and September 1939 in the Onze Lieve Vrouwe Gasthnis, 

Amsterdam. 


Ulcus venlriculi s. duodeni 887 (59.2 pCt) 

Carcinoma ventriculi 2G3 (17.5 pCl) 

Cirrhosis hepatis 57 ( 3.8 pCl) 

Gastritis 35 ( 2.3 pCt) 

Other causes 152 

■ Cause unknown 105 


Table 2. 

Causes of 2175 manifest gastro-intestinal bleedings, w-hich did occur in 1499 

patients from table 1. 


Ulcus ventriculi s. duodeni 
Carcinoma venlriculi 
Cirrhosis hepatis 

AH bleedings 

Hematemesis 

Mclacna 

1478 (G7.9 pCl) 
294 (13.5 pCt) 
83 ( 3.8 pCl) 
37 ( 1.7 pCt) 
174 ( 8 pCt) 
109 ( 5 pCt) 

991 (6G.6 pCt) 
232 (15.G pGt) 
07 ( 4.0 pCt) 
37 ( 2.0 pGt) 
78 ( 5.3 pGt) 
84 ( 5.G pGt) 

4S7 (71 pCl) 
02 ( 9 pGl) 
10 ( 2.3 pGt) 

90 (14 pGt) 
25 (3.7 pGt) 

Gastritis .... 

Other causes 

Cause unknown . . . 

^ — — - - 
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less it seems not without sense to give a list of the frequency of the 
different causes of the bleeding in the group of 1506 hemorrhages, 
which appeared to have been large ones because they were inci- 
dental to the loss of a »large)> quantity of blood and were accom- 
panied by signs of important loss of blood such as fainting, dizziness, 
shock, etc. Here, above all things, the importance of peptic ulcer 
as a cause of gastro-intestinal hemorrhage is evident. This is true 
uith regard to hematemesis as well as to melena. Ndegeli (1938) 
pointed out, that considerations of a statistical nature are not 
without their use in differential diagnosis. This is certainly true 
in manifest bleeding from the digestive tract. One is not far beside 
the point, if one takes it for granted, that a bleeding from the diges- 
tive tract is caused by peptic ulcer, so long as another etiology is not 
established with certainty. Even when it is known that the patient 
is suffering from a disease which may be accompanied by bleeding 
from the gastro-intestinal tract, one must bear in mind that a 
complicating peptic ulcer may be the cause of the hemorrhage. Too 
often the sufferer from appendicitis, cholecystitis, tabes, arid , so 
on is at the same time bearing a peptic ulcer from which the bleed- 
ing has come. 

Gastric cancer was the cause of the manifest bleeding 
in about one sixth of our cases, as may be seen from table 1. iHema- 
temcsis was far more often caused by this disease than melena, as 
becomes clear from table 2. Table 3 shows, that only one out of 
ever}'' 17 »large» hemorrhages was caused by gastric cancer. From 
the cases of )>large)> hematemesis 6.9 pCt were caused by carcinoma 
vcntriculi, whereas this was the case in only 2.7 pCt of the cases 
of large bleeding per anum. 

Table 3. 


Causes of 1506 Dlarge* gastro-intestinal bleedings, which did occur in the pati- 
ents, hospitalised between 1899 and September 1939 in the Onze Lieve Vrouwe 

Gasthuis, Amsterdam. 


Ulcus vcntriculi s. duodeni 
Carcinoma vcntriculi 
Cirrhosis hepalis 

Gastritis 

All bleedings 

Hematemesis 

Melena 

1192 (79.2 pGt 
86 ( 5.7 pCt 
SI ( 5.4 pGt; 
32 ( 2.1 pGt 
51 ( 3.4 pCt 
64 { 4.2 pC, 

839:(76.8 pCt) 
75 '( 6.9 pGt) 
74 (. 6.8 pCt) 
32, ( 2.9 pGt) 
18 ( 1.6 pGt) 
54 ( 4.9 pCt) 

353 (85.3 pCt) 
11 ( 2.7 pCt) 

7 ( 1.7 pGt) 

Other causes 

33 ( 8 pCl) 
10 ( 2.4 pCI) 

Cause unknown . . . 
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As in most of the European statistics, esophageal vari- 
c e s caused only a relatively small percentage of the hemorrhages 
in our series. This is true too with regard to »large» bleedings (table 
3 ) In respect to the number of hemorrhages as a whole (table 2) the 
percentage is definitely higher than in respect to the number of 
patients (table 1), because of the tendency for recurrence in bleed- 
ing from esophageal varices. Tlie maiority of these cases are 
caused by cirrhosis- of the liver. In our material the number of 
cases in which another cause was found wms small (splenic anemia, 
thrombosis of the portal venc, etc.) 

Tliis relatively small percentage of esophageal bleedings may 
be common for European groups of cases, it certainly does not 
apply to statistics from other continents. In the Netherland-Indics 
for instance, where peptic ulcer is relatively rare and cirrhosis 
of the liver common, bleeding from esophageal varices must be — 
and is — more frequent than hemorrhage from ulcer of the stomach 
or duodenum (Snijders 1933, Brummelkamp 1933, de Langen 1935). 
Schistosomiasis must play a part in other parts of the world. 
Perhaps it is the reason, why in some of the American statistics - 
bleeding from esophageal varices is more frequent than in most of 
the European series. As could be expected, hematemesis is more 
frequent in esophageal varices than melena (tables 2 and 3). 

Under the influence of the faculties of the new gastroscopic 
instruments there has been of late a tendency to ascribe a ratlier 
large percentage of gastric hemorrhages to gastritis, lliis is 
due to over-estimation of these faculties. One cannot rule out by 
gastroscopic examination the existence of a duodenal ulcer and 
some gastric ulcers will escape detection too. At the same time 
the concomitant gastritis is readily seen and the bleeding ascribed 
to it, so mucli tile more because of the presence of petechial bleeding 
from the mucosa. 


In our series only a few cases arc ascribed to gastritis from diffe- 
rent causes (corrosive gastritis, hematogenic infectious gastritis, 
etc.). In some the bleeding was fatal and no other cause but the ga- 
stritis could be found in post mortem examination. 


In 7 pet of the patients the etiology of tlie lilceding w'as not 
detected, partially because of premature departure of the patient, 
but m other cases it was impossible in spite of all diagnostic efforts 
0 a )el the case properly. As may be seen from the mentioned 
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statistics this difficulty was met witii by many aiitliors. ^Unexplained 
cases are found in all series» (Carmalt Jones 1937). Dubos (1928) 
Avrote a dissertation about these »hemorragies gastro-duodenales 
sine material). According to Shaw (1933) in most cases of hemate- 
mesis no cause can be ascertained; frequently the bleeding comes 
from superficial mucosal defects in consequence of various ail- 
ments, such as cholecystitis, appendicitis, oral sepsis and the like. 
This certainly goes too far. Bonne & Lentze-Schenkhuizen (1932) 
and Lichtenstein (1933) described »mysterious intestinal bleedings)) 
in patients from the Netherland-Indies. Many of these grave 
hemorrhages Avere lethal, but cA’^en post mortem examination 
brought no explanation. Sometimes an enterocolitis of unknoAvn 
origin was found, but often times the digestive tract Avas quite 
normal. 

It is not improbable that at least some frdm these unexplained 
hemorrhages are caused by gastritis, hemorrhagic diathesis, tele- 
angiectasis, varices oesophagi, and so on. Quite oftendt is evident 
from the description, that these possibilities are not or insuf- 
ficiently sought for. 


Summary. 

From 1499 patients aa4io had 2175 manifest bleedings from the 
digestive tract, 1506 of Avhich aawc DlargcD ones, 59.2 pCt had a 
peptic ulcer, 17.5 pet gastric cancer, 3.8 pCt cirrhosis of the liver 
and 2.3 pCt gastritis. About tAA^o thirds of the hemorrhages AAxne 
caused by peptic ulcer, one out of every seA^en by gastric cancer 
and one out of every 26 by cirrhosis of the liA’^cr, Avhereas from the 
Dlargei) bleedings 79.2 pCt Avere due to ulcus pepticum, 5.7 pCt to 
gastric cancer and 5.4 pCt by cirrhosis of the liver. It seems right 
therefore, to take it for granted, that a bleeding from the digestiAi^e 
tract is caused by peptic ulcer, so long as another aetiology is not 
established Avith certainty. HoAvever, this rule does only apply 
to European series of cases. In the Netherland-Indies for instance, 
cirrhosis of the liver is by far the commonest cause of bleeding 
from the digestive tract, at least among natives. 
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Gross Bleeding from the Digestive Tract. 

2. The frequency of manifest bleeding in peptic ulcer, with 
regard to the duration of the disease and to the age of the diseased. 

By 

J. B. STOLTE, M. D., chef de clihique. 

(Submitted for publication October 6, 1943). 


There is not much agreement in the literature as to the frequ- 
ency of manifest bleeding in peptic ulcer. In former times, when 
diagnosis of peptic ulcer was more difficult because of the lack 
of roentgenological examination, and gastric. hemorrhage and ulcer 
often were looked upon as nearly synonymous, gross bleeding was 
considered a rather frequent event in the course of the disease. 
According to Brinton (1857) it occurs in 42 pCt of the cases of ulcus 
ventriculi. Riegel (1896) mentions 30 — 47 pCt, Greenough & Joslin 
(1899) 81 % and Riitimeyer (1916) 60 — 62 pCt. In ulcus duodeni 
the percentage according to J. Krauss (1865) is 28.5 pCt, whereas 
Oppenheimer (1891) estimated it at 30pCtand Moynihan (1913) at 
37.6 pCt. Friedenwald (1912) mentions a percentage of 51 for 
gastro-intestinal bleeding in sufferers from ulcus ventriculi aut 
duodeni. 

These figures are rather divergent, but the newer ones are even 
more so and range from 4 pCt (Verbrycke 1927) to 55.5 pCt (Gra- 
ham c. s. 1939) for all ulcers, from 7.2 pCt (De la Viesca 1935) to 
40.4 pCt (Schaly 1933) for duodenal ulcer, from 19.5 pCt (De la 
Viesca 1935) to 60.8 pCt (Kalk 1935) for gastric ulcer and from 
35 pCt (Rivers 1936) to 67 pCt (Kalk 1935) for anastomotic ulcer 
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Table 1. 

V of bleedings in peptic ulcer, according to data from recent publica- 


tions. 



all ulcers 



I Eliason & Ebe- 
ling 


- 1934 19.5 pGt 


4 pCt estimation, mild cases included. 


Mayo-clinic 1921 — 1922: 1072 

cases of ulcus duod. 


rontgenological cases. 


34 clironic gastric ulcers, 130 
chronic ulcera duod., 34 anastomo- 
tic ulcers from New Lodge Clinic, 
London. 


45 pet 1613 cases from hospitals at Lund 
and Malmo: 1896 — 1917. 


18 pCt 918 cases from the Lahey-Clinic. 


n Med. Clinic, Charity, Berlin. 


estimation, in consequence of a 
study about 218 cases from a pri- 
vate praxis. 


jstimation. 


32 pCt 100 cases, Clin, chir.de la Salpc- 
triere, Paris. 


20 — 30 pCt estimation, based upon literature 


44.3 pCt operated cases from a private 
praxis (359 cases) 


14 pet 259 cases, medical clinic Lyon. 


1804 patients with ulcus duodeni. 

-I 1 1 



546 cases of duodenal ulcer 


■ medical hospitalcases. 

Kalk(1938) .1935 18 pGt 60.8 pCt 67 pCt " HorirWels^'lfrlnk^^^^^^ 

lin. 

7.2 id ddd TiJTcT TlTsloTprar'caTesT 
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Table 1 . (continued). 


Authors 

year 

ulcus 

all ulcers 

1 

712 surgical cases (Russian) 

duod, 

ventr. 

anast. 

Perelmann 

1936 




11.5 pCt 

Babey & Hurst 

1936 




42 pCt 

371 medical cases, Guy’s Hosp, 
1919—1935. 

Rivers 

1936 


25 pCt 

35pCt 


Mayo-Clinic. 

Petsopoulds 

1937 




23.4 pCt 

1852 cases, I Med. Clinic Berlin- 
Wcstend (Umber) 1919—1935. 

Hurst. & Ryle 

1937 



60 pCt 

33 pCt 

estimation, mild cases included. 

Ryle 

1937 




34.2 pCt 

754 cases, ' private praxis. 

Kruse 

1937 

28 pCt. 

28 pCt 


28 pCt 

575 cases, Univ. of California Hos- 
pital. 

Eeftinck Schal- 

tenkerk 

1938 




30 pGt 

1396 cases, Surg. Clinic, Univer- 
sity of Utrecht. 

Heering 

1938 

18 pCt 

25 pCt 


18.7 pGt 

107 cases, Medical Clinic, Univer- 
sity of Leyden. 

Pfeiffer 

1938 




18 pCl 

343 cases, Abbingtou Mem. Hosp. 
and Lankenau Hosp. Philadelphia. 

Graham c. s. 

1939 




55.5 pCt 

134 hospital-cases, Glascow, 


(see table 1). Of course there are reasons for this divergence, as for 
instance the verj'' different ways in. wliicli the material was as- 
sembled. Private praxis and policlinics will show a much lower 
percentage of bleeding among ulcerpatients than medical clinics. 
Statistics of surgical cases mostly have a rather low percentage 
and those who operate early in the course of the disease will see 
fewer bleedings than the more conservative surgeons. It is rather 
curious that there are no statistics available showing the influence 
of the duration of the disease upon the frequency of hemorrhages, 
as it is clear in so chronic a disorder that with the increase of years 
of ailment the number of bleedings may increase too, in which case 
yet another cause of the divergence in the published percentages of 
bleeding would be obvious. Series with many longstanding cases 
would show a proportionately greater frequency of hemorrhages. 
Tlierefore it seemed worth while to study the influence of the dura- 
tion of the disease upon the frequency of bleeding. Besides, it 









































GROSS breeding FORM THE DIGESTIVE TRACT 



Fig. !• The »carccrsf> as sufferers from peptic ulcer of 333 patients, hospitalised 
between Jan. 1, 1936 and August 30, 1939. 

As far as possible the complete course of the disease, as reconstructed from 
all available sources, was worked into the figure. In some of the eases, which 
were operated elsewhere, it remained impossible to ascertain the localisation 
of the ulcer before the operation. The number of patients, who got complaints 
after operation is high because of the fact that many of them did not come 
under our observation until! they had these complaints. 

In 7 cases gastric resection was done because of ulcus jejuni pepticum after 
gaslrocnterostomia en in 2 cases a second resection had to be done because 
of the same complication after gastric resection. Once resection was, done 
because of severe complaints after gastro-entcrostomia without anastomotic 

ulcer. 

R = gastric resection. GE = gastro-entcrostomia. 


seemed of interest to trace the influence of tliis factor upon the 
tendency to bleed from tlie ulcer, e. g. the frequency of bleeding 
in the succeeding years of ailment. Because it soon became evi- 
dent that the age of tlie patient is an important factor too, the 
follovring study concerns the influence of botli the duration of the 
disease and the age of the diseased upon the frequency of hemor- 
rhages and the tendenc 5 ^to bleed in peptic ulcer. 

Between 1899 and September 1939 the diagnosis ulcus pepti- 
cum ventriculi aut duodeni was made in 1832 patients in the 
Onze Lieve Vrouwe Gastliuis at Amsterdam, many of whom 
were hospitalised more than once. In 887 one or more manifest 
hemorrhages had occurred before the last discharge (48.4 pCt). 
One group of these patients was studied more closely, to wit 
those who were nursed in the Medical Clinic between January 
1, 1936 and August 30, 1939. Nearly every one of them was 
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Table 2. 

after 1 year of disease 65 out of 320 patients had got a hemorrhage: 20.3 pCt. 


» 2 years » 

)> 

76 

J) 

» 303 

D 

D 

» 

)> 

» 

25.1 » 

. 1) 3 

J> » 

» 

89 

J> 

» 295 

t> 

i> 

•> 


») 

30.2 .> 

» 4 

» f> 

» 

97 


» 280 

}> 

» 

1) 

» 

)) 

34.6 » 

0 5 

)) }> 

)> 

100 

» 

» 270 

» 

» 

» 


» 

37 .) 

-» 6 

» » 

)> 

106 

» 

» 257 

» 

i> 

f>- 

)) 

» 

41.2 1) 

» 10 

J> » 

» 

126 

» 

. » 246 


» 

» 

» 

» 

51.2 » 

)> 20 

J> » 

i> 

150 


.) 221 

» 

» 

i) 

J) 

}> 

67.9 » 

» 30 

D )> 

}> 

160 


» 187 


» 


» 

» 

85.6 1) 

examinated 

by myself. 

Tlie 

pertinent 

data 

were 

completed 


during a follow-up between December 1939 and April 1940; 
95 % of those living were reached. Tn figure 1 an outline is 
given of the careers as sufferers from peptic ulcer of these 333 
patients from the beginning of their complaints up to 1940. 

It is clear that the frequency of bleeding in this particular 
group would prove to be greater than in the entire series, because 
of the fact that the cases were studied especially with an eye to this 
complication: 186 patients (55.9 pCt) had one or more hemor- 
rhages before the conclusion of the investigation, viz. 52 of the 
81 females (64.2 pCt) against 134 of the 252 males (53.2 pCt). 

From table 2 it becomes clear that the duration of the disease 
has a definite bearing upon the frequency of manifest bleeding. 

The disease was reckoned to begin at the time of <he first complaints 
and to last until the end of the observation, respectively the moment of 
operative treatment or death. The career of those who stated to have dys- 
peptic complaints since their youth, was reckoned to begin at the age of ten. 

I am aware of the fact that the duration of the complaints is not an 
exact measure for the duration of the disease but it may be assumed that 
the fault made in this way is an unimportant one. 

One is perhaps inclined to conclude from tliese figures, that in 
the long run everyone, who is once hospitalised for his ulcer will 
get a manifest bleeding if the )>normal» course of the disease is not 
interrupted by operation or death. This would be wrong, because 
in a series such as ours there are no patients in whom the disease • 
has spontaneously come to an end. That such an occurence is by 
no means an impossibility is shown by the fact, that in at least 9 
of the above mentioned 333 patients one of the parents (7 mothers 
and 2 fathers) had got typical stomach-trouble 30 or more years 
ago, without having any dyspeptic complaints since; three of 
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thPTD had a gastric hemorrhage during their illness. Although the 
Hiafinosis was established in only two of these individuals I feel 
ouite certain about it in the other cases because of the typical 
history that could be obtained. Therefore the conclusion seems 
adniittahle that the ulcer-disease may heal without its giving rise 
to a hemorrhage. To get a clear idea about the frequency of hemor- 
rhages in peptic ulcer one ought to study a sufficiently large ^oup 

of patients with recent ulcers until their death. Tlien only the 

probably much low^er frequency of bleeding in the cases with defi- 
nite healing would be, accounted for. 

Nevertheless it is quite clear from our figures that the longer 
the duration of the disease, the greater the chance that the patient has 
had a manifest hemorrhage from his ulcer. 


Table 3. 

Frequency of bleedings in the succeeding decades of ulcer- disease in 320 

patients. 
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Total of ulcer-years 

2112 

838 

H 

'135 

8 

52 

4 

m 

Number of hemorrhages 

178 

45 

m 

percenlage 

8.4 

5.4 


5.9 

7 7 

Hi 
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From table 3 one may form an opinion about the influence of 
the duration of the disease upon the tendency to bleed from tfie 
ulcer. It is clear, that there is no important change in this tendency 
during the first four dec.ades of the illness. Tlie somewhat greater 
frequency of bleeding:s in the first decade is due to the relatively 
large number of hemorrhages in the first year, caused by the im- 
portant number of so-called initial hemorrhages. Tlie rise in the 
5th and 6th decade is statistically insignificant and perhaps only 
due to the small number of cases. One may therefore conclude, 
that the tendency to Meed from the ulcer is about the same during the 
whole course of the disease, with exception of the first year, in which 
It IS somewhat greater. This of course is the explanation of the fact 
at the number of hemorrhages in the different cases increases 
wuth the duration of the disease. Our 333 patients had got 252 
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hemorrhages in 3466 years of disease, e. g. about one bleeding in 
every 14 years. 

Mulsow (1941) mentioned that large bleedings are about twice 
as frequent in patients above sixty. Table 4 shows, that the fre- 
quency of hemorrhages in the corresponding decades is twice as 


Table 4. 

Frequency of bleedings in the succeeding decades of life-time in 320 patients. 





Age of the patient 




0—20 

years 

20—30 


40—50 

50—60 

60—70 

70—80 

80 and 
older 

Years of disease 
Number of bleed- 

215 

716 

1030 

859 

511 

233 

71 

4 

i'lgs 

9 

20 

' 60 

62 

47 

36 

17 

1 

Pcrceutage .... 

4.2 

2.8 

5.8 

7.2 

9.2 

15.4 

24 

25 


large at the age of 30 — 50 as compared to the age below 30 and half 
as large as compared to the age of 50 — 70. One is perhaps inclined 
to conclude that with climbing age the tendency to bleed becomes 
greater, which conclusion however w'ould be somewiiat at a vari- 
ance with the fact, that the tendency to bleed is about the same 
in the succeeding decades of ulcer-disease. • The explanation is 
found in table 5: the higher the age at which the ailment begins, 
the higher the frequency of bleeding in the succeeding decades of 
disease. Tlierefore table 6 shows that if one divides the cases accord- 
ing to the age at the beginning of the disease, the increase in fre- 
quency of hemorrhages in the succeeding decades is much smaller. 
Tliis wmuld probably be more so if the division could be carried 
through to a greater degree; then however the numbers would 
become too small. It follows, that not age itself is the most impor- 
tant factor in the causation of bleeding from the ulcer but that the 
age at the beginning of the disease determinates the tendency 
to bleed. From the 31 on our patients w'ho got their first com- 
plaints after the beginning of their 60th year of life no less than 20 
bled in their first )>ulcer-year», as against 20.3 pCt of the whole 
group of patients. Figure 2 shows the increase of bleeding-frequ- 
ency in the first 5 ulceryears with the beginning of the disease 
at a higher age. 
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Table 6. 

, VP. ,•« the succeeding decades of the disease in relation 
Patient a t the beginning of the complaints . 


: the Years of disc- 
c ase 

Bieedings 
Percentage 


Beginning of the Years of dise- 
disease before ase 

the 50* birth- Bleedings 
day Percentage 


Beginning of the 
disease after 
the 50*’’ birth- 
day 




812 242 53 

SO 1.3 4 

7.4 7.3 

302 30 

52 4 

17.2 13,3 


One may conclude that perhaps the tendency to bleed becomes 
somewhat greater with climbing age, but certainly not very much. 
Tlie age at the beginning of the disease is by far the most im- 
portant factor in determining the tendency to bleed from the pep- 


Table 6. 


Frequency of bleedings in the succeeding decades of life-time in relation to the 
age of the patient at the beginning of the disease. 
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<30 30-50 50-60 60-70 >70 

Fig. 2. Increase in frequency of bleedings in' the first 5 years of disease 
in relation to the age of the patient at the beginning of the complaints. 

tic ulcer. Because of this fact and because of the constant tendency 
to bleed during the course of the disease the frequency of hemor- 
rhages — e. g. the number of hemorrhages they have had — will 
be relatively great in a group of older patients whether it embra- 
ces many longstanding cases or many cases in which the disease 
began at a higher age. The tendency to bleed any more however 
will be lower in the longstanding cases. 

Summary and conclusions: 

Both in older and newer statistics there is much difference as 
to the frequency of bleeding in peptic ulcer. Datd about the in- 
fluence of the j duration of the disease or that of the age of the 
diseased are no*t available. These factors were therefore studied in 
a group of 333 patients; 186 of them or 55.9 pCt had got one or 
more hemorrhages before the conclusion of the investigation, 
viz. 52 of the 81 females (64.2 pCt.) as against 134 of the 252 males 
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m 2 pCt) The tendency to bleed from the ulcer is about the same 
Ling the whole course of the disease; upon an average about 
once every 14 years a hemorrhage occurs. This ■ applies to the 
group as a whole, there are important individual variations. Be- 
cause of this constant tendency to bleed, the number of hemor- 
rhages in a given case increases with the duration of the disease. 

Age in itself is relatively unimportant in this respect, but the 
age at the beginning of the cotnplaints is decisive in determining 
the tendency to bleed. The later the beginning of the disease, 
the greater the tendency to bleed. 
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. Gross Bleeding from the Digestive Tract. 

3. The influence of sex upon the frequency of bleeding in 

peptic ulcer; 

By 

J. B. STOLTE M. D., chef de clinique. 

(Submitted for publication October 6, 1943). 


In a former article it was pointed out that from 81 female pa- 
tients with peptic ulcer 52 had a hemorrhage before the end of the 
investigation (64.2 pCt), whereas only 184 out of 252 male patients 
(55.9 pCt) had one. This concerns the patients from the medical 
department of the Onze Lieve Vrouwe Gasthuis at Amsterdam 
who were hospitalised between 1936 and September 1939. Before 
1936 1499 patients with peptic ulcer were nursed at the hospital: 
302 out of 507 women (59.6 pCt) had got a gastric hemorrhage 
during the disease as against 399 out of 992 men (40.3 pCt). As 
the difference is statistically significant one is inclined to the opi- 
nion that the chance of getting a hemorrhage from the ulcer is 
greater in women than in men, which would be in accordance with 
Crohn, Hurst (1929), Eusterman & Balfour (1936) and Carmalt- 
Jones (1937). It was shown however that the duration of the disease 
and the age of the patient at the beginning of the complaints are 
of major importance in determining the frequency of bleeding 
and the tendency to bleed from the ulcer (Stolte 1943). Therefore 
the influence of these factors was sought for in the group of 333 
patients with peptic ulcer, mentioned above. 
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Table 1. 

Frequency of bleeding in tJic successive decades of illness in ulccr-diseasc in 

men and women. 



? { hemorrhages 


r total of »iilcer-ycars». . 
3 { hemorrhages 


1 st decade 
of dicease 


■ total of Diilcer-vearsft. . 



gth avcrijge 


[259 15C> 97 11 10 

n 5 () 4 1 

•1.3 3.2 0.2 9.8 10 

379 1G3 38 11 

.34 11 2 -■ 

5.9 0.7 5.3 i 


From table 1 the conclusion may be drawm llial there, is practic- 
ally no difference in the tendency to bleed from the ulcer durum the 
successive decades of illness between men and women. TJie samo 
conclusion holds good when Ibc patients arc divided according to 
^le age at tlie beginning of the complaints, as is shown in table 
In men as well as in women the tendency to bleed is gi-eater ihl 

nre'b 1 ^00 there is but^ittle diffe- 

rence between the sexes (table 2). 

rt was impossible to compile sufficient data in order to studv 
le larger group of patients who were hospitalised before 1936 in 

"Saar- -et: 

Uicir first hcmoiThage before tbe a«e'of Tn Sot 

«>C age of 40. Behveen 1920 and 1935 If 10^/ 7 
"■ere hospitalised for peptic .,Ic7 7 1 > . 

intestinal bleedings about one fourll, oft®tl7"r“u T'' 
tences with "the ‘"n ng" of 40. The difft 
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jirsl bleeding, tjie female ulcer-patient now gets her first hemorrhage 
at a higher age than 30 years ago. In figure 1 the change is visualised. 

It Avill be noticed (table 3) that there has been a change too in 
the relative frequency of bleeding peptic ulcer in men and women. 
Tliis complies with the frequency of all forms of peptic ulcer in the 
same periods. Before 1915 more than half of the ulcerpatients 
hospitalised were women, whereas thereafter the diagnosis was 
made three times as often in men as in women. 

This change was noticed by others too. According to Ehrmann tl933) 
peptic ulcer is nowa disease of men whereas in former times the frequency in 
men and women was the same. Holmgren (1935) states that the percentage 
of women among the ulcer-patients in his clinic at Stockholm fell from 46 
in 1914 — 1920 to 27 in 1927 — 1934; the same phenomenon was observed in 
other hospitals and in private praxis in Sweden. According to Franzen 
(1942) however, there has been in Lund an increase in cases of peptic 
ulcer, especiall}’' of ulcus duodeni, but the relative frequency in men and 
women has remained unchanged. 

In Denmark the change was noticed by Meulengracht (1936); Hansen 
studied tlie data oi 14,000 cases of peptic ulcer from the hospitals of Copen- 
hagen and states that in the first decade of the 20th Century the disease 
was more often seen in women, in the second decade the distribution over 
the sexes was about equal, whereas thereafter it became a disease princip- 
ally of men. Alsted (1939) dre\v the same conclusion. 

Table 2. 


Influence of the age at the beginning of the complaints Upon the frequency of bleeding from 
peptic ulcer in men and women in the successive decades of illness. 


Age at the 
beginning 
of the 
complaints 
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Fig. 1. The age of 'women with first bleeding from peptic ulcer before 

and after the year 1915. 


According to Hammer (1936) the number of men taken in for peptic ulcer 
at the Binnengasthuis — one of the municipal hospitals of Amsterdam — 
has increased considerably, whereas for women the number has remained 
the same. ' • 

After a profound study of the literature Jennings (1940) draws the 
conclusion that in former times ulcus pepticum was a much more frequent 
disease in young women than at present. The change occurred in Germany, 
France, the Scandinavian countries, England and the United States of 
America at about the same time, e. g. the beginning of the 20th Century. 

The decrease in frequency of peptic ulcer in women occurred des- 
pite of improvement in diagnostical methods and a substantial in- 
crease in the number of patients taken in each year. Therefore 
we think it real and- not due to fallacies in the assembling of the 
material: the frequency at least of active ulcer-disease in women 
has diminished considerably since the beginning of the 20th Century. 

It must be mentioned here that during the present war an increase has 
been noticed (Rothe 1941, Rambling 1943). In the Onze Lieve Vrouwe 
Gasthuis the same thing has been demonstrated (Stolte & Beaumont 1943). 
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I^rom the above mcnlionccl fads it becomes clear that in the 
" of the years there occurred an important change m the 
history of ulcerdiseasc in women- Tlic large group of early 
snd frequent bidding ulcers in young women has vanished and there- 
fore ulcer-disease has become an infrequent disease in women. 
However large the part played by constitution in tbe causation of 
the disease, this change must be the consequence of external fac- 
tors either directly or indirectly. 

Tlie fact of the vanishing of peptic ulcer in so large a group of 
patients and the part evidently played by external factors in 
causing the manifestation of the disease are indications that 
the prospects of prevention and treatment of jiejitic ulcer are per- 
haps not so bad as is generally believed. profound study of tbe 
changes in behavior, food, clothes, etc, will probably reveal in 
which direction our efforts must be led. 

A problem probably related to the change in the natural history 
of peptic ulcer in women is that of chlorose. TIhtc is a .striking 
parallelism between the sharp decrease in frequency of ulcus pep- 
ticum in young women and the quasi disappearance of judiopnlhic 
anemia of girls and young women.* The latter is illustrated for in- 
stance by an excellent curve of Burger (1925). Therefore, we. think 
that this disappearance is caused at least partially by the fact that 
peptic ulcer has become a rare disease, in young women, the more 
because we found that in ina/i}’’ of the cases of wdilorose* dingno.sed 
at our clinic in the licgiiuiing of lids century lliore wn.s found in 
later years a typical peptic ulcer. At present it is impossible lo 
maintain (Leube, Pel I90-i, Jagic 1920) that this ulcer is to 
be regarded as a complication of chlorose. Ostersprev (1892) 
already thought the anemia of clilorose the sequence, of iiep'uc 
ulcer. The fact that hyperacidity was looked at as one of the most 
constant symptoms oI chlorose l.y men ns Ricgel (18S7), O.sunkl 
( 894), anti JagiC (1920) i.s verj' suggestive too. 
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Summary and Conclusions: 

By tracing the influence of the duration of the disease and the 
age of the patient at the beginning of the complaints it was shown 
that there is practically no difference in the tendency to bleed from 
peptic ulcer during the successive decades of illness between men 
and women. In men as well as in women the tendency to bleed 
is greater the later in life the complaints begin; it does not change 
materially during the course of the disease, with exception of the 
first 5 ’'ear, in which the so-called initial hemorrhages cause a some' 
w^hat greater frequency of bleedings. 

Whereas in men the age at which the ulcer-patient gets his first 
hemorrhage has not changed materially, the woman with peptic 
ulcer now gets her first gastric bleeding at a higher age than thirty 
years -ago.- At tlie same time the frequency of active ulcer-disease 
in women has substantially diminished since the beginning of the 
20th Century. This decrease is caused for the greater part by the 
quasi disappearance of the disease in girls and young women. It 
is quite probable that the decrease in frequency of chloroseisat 
least partially explained by this change in the natural history of 
peptic ulcer in women. 
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